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GERBER’S BABY FOODS use Pfaudler fillers in 
all their plants. This 21-station Pfaudler model—cap- 


ahle of turning out 500 jars of baby food a minute— 
is installed in the Gerber plant at Rochester, N. Y. 


How accurate, high 
food companies 


MINUTE MAID frozen orange juice is regu- 
larly packaged at speeds up to 600 cans a 
munute in Plaudler 14- and 21-station fillers. 


THE PFAUDLER CO. 


-speed filling helps famous 
eep ‘per unit” costs low 


In order to give a budget-conscious 
housewife the quality she expects 
from you at a competitive price, 
your production must be 
pared to the absolute minimum. 
Many of the biggest and most 
famous food companies are using 
Pfaudler Rotary Piston Fillers to 
help them keep costs in line. Here 
are several Pfaudler features that 
explain why they can help you cut 
filling costs and time, increase vol- 


costs 


ume, decrease spillage, and assure 
an accurate fill every time... 


1. High Speed Capacities of 
Ptaudler Piston Fillers range from 
100 to 600 containers per minute, 
depending on the viscosity of the 
product and the type of container 
and size of filler. 
2. Accurate Controls permit you 
to adjust amount of fill to within 
1/10 of an ounce. And perfect 


synchronization assures that none 
of the product is wasted. 

3. No-Can, No-Fill feature pro- 
tects you against costly, unsanitary 
spillage. 

4. Easy to Clean Pistons and 
cut-off-valves can be eusily re- 
moved by hand tor fast cleaning. 
No tools are needed. An exclusive 
Ptaudler feature. 

5. Either Cans or Glass 

can be accurately filled at 

speed on any Ptaudler filler. 


Jars 


high 


6. Smooth Filling is provided by 
a unttorm motion cam. A guide 
keeps valves in precisely correct 
position to assure even fill. 

Whatever your volume and speed 
requirements, the chances are that 
a Ptaudler Rotary Piston Filler can 
meet them more efficiently and at 
lower cost than any other filler. 
Ask us to prove it. 


ROCHESTER 3, N. Y. 
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Experts agree... 


Fine foods are a matter of 


use STANGE Sis SEASON INGS 


WM. J. STANGE CO 
CHICAGO 172, ILL. OAKLAND 21, CALIF. 


In Canada: Stange-Pemberton, Ltd. New Toronto, Ont. 
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For Your Food Products 


Canned Meats... Sausage Products... Catsup... Chili Sauce... Soups 
Mayonnaise... Salad Dressing... Any Seasoned Food Product 

Not one—but six—positive quality-checks are 
“4 made on every batch of Stange “Cream of Spice 
. 
7 Seasoning...assuring you of absolute uniformity 
is and flavor potency in every lot, regardless of 
the quantity. 


r 
Phat in turn assures you of absolute seasoning 


uniformity and potency in every can, package, jar 


or carton of your fine food product. 


Nothing means more to the continuing con- 


sumer acceptance for your product ... yet nothing 


relatively costs so little to achieve. Add your name 


to the impressive list of the nation’s best-known 


and most successful food processors who depend 


on Stange “Cream of Spice” Seasonings. 


Let Stange’s experience and knowledge help 


you make your product stand out...in_ taste. 


in sales. 


STANGE SEASONINGS 


SINCE 1904 - SILENT PARTNERS IN FAMOUS FQODS 
WM. J. STANGE CO. CHICAGO 12, ILL. OAKLAND 21, CAiIF. 
In Canada: Stange-Pemberton, Ltd. New Toronto, Ont. 
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INSIDE SCIENCE 


The Vital Story 


How They Made Margarine a Better Food 


by Science Writer 


Over a hundred mil- 
lion pounds of mar- 
garine are used a 
month as a table 
spread, a tasty sea- 
soning for hot vege- 
tables and for many 
other purposes in 
cooking and baking. Included in the “Basic 7” food 
list, it serves as one of the finest and most concen- 
trated energy foods. It is a shining example of a food 
which has been made repeatedly better. 


In the original product which was invented more 
than 80 years ago, beef fats were used. Later these 
were replaced by lard and then by vegetable oils. 
When raw the latter, however, had several draw- 
backs: an unpleasant odor and taste, unsatisfactory 
color and a low melting point. These have been over- 
come by scientific refining methods, hydrogenation 
and use of certified food colors. Strictly phrased 
Federal Standards sponsored by the industry assure 
maintenance of very high quality, uniformity and 
nutritional value. 


With this history of product improvement, it was 
natural that margarine makers would make their 
food a more valuable one by the addition of vitamin 
A. For over a decade many brands of table mar- 
garine were marketed with a label statement that they 
contained 9,000 International Units of vitamin A 
per pound. Now virtually all brands are enriched 
with vitamin A and the minimum amount supplied 
per pound is 15,000 I.U.—an increase of 40%. 


Here are some of the benefits which vitamin A 
supplies. Scientific evidence is available showing that 
it helps to maintain normal vision and to overcome 
night blindness; that it increases the body’s resistance 
to infections; that it promotes physical and mental 
development; and that it aids in maintaining normal 
glandular function. 


Margarine makers who were accustomed to “fishy” 
odors and flavors when buying vitamin A sought a 
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new source of supply. They found this new source 
in synthetic vitamin A—as produced by the famous 
synthesis evolved by the Roche research team headed 
by Dr. Otto Isler. 

It was natural that margarine makers would adopt 
synthetic vitamin A for fortification of their products. 
When they were dependent on vitamin A extracted 
from fish liver sources, they found wide variations in 
vitamin A price. Synthetic vitamin A eliminated this 
disadvantage because its price is reasonable and 
stable. And a second disadvantage disappeared be- 
cause synthetic vitamin A has absolutely no “fishy” 
odor, or taste, or after-taste! 

Pure vitamin A and concentrates of it, produced 
by the Roche synthesis, have been approved by the 
Food and Drug Administration for use in margarine 
and other foods. It is light and clear in color. 


Starting with citral, obtained from lemon grass oil, 
Roche vitamin A is built up through twelve manu- 
facturing Operations into a molecule identical with 
Nature’s own. 


At the huge 
Roche Park plant 
of Hoffmann-La 
Roche over 500 
pieces of large- 
scale chemical 
engineering equip- 
ment in a multi- 
million dollar plant are working constantly to pro- 
duce the superior Roche vitamin A. 


Again, a development by the Roche people, who 
manufacture not only vitamin A but many other es- 
sential vitamins by the tons, has contributed to the 
making of a more nutritious food—and thus to the 
public welfare 

This article, reprints of which are available with- 
out charge, is published as a service to the food in- 
dustry by Hoffmann-La Roche Inc., Nutley 10, New 
Jersey. In Canada: Hoffmann-La Roche Ltd., 286 
St. Paul Street, West, Montreal, Quebec. 
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MOTHER'S homemade soups 
have real competition today in the 
rich, tasty, canned soup concentrates 
Office of the Business Manager that now line every grocer’s shelves. 
176 West Adams Street, Chicago 3 Made of the finest meat and vegetable 


\ 
ingredients, flavor-enriched with 


ever-uniform, pure, scientifically 


compounded spice oils and spice 
50 extractions, this fine product 
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LADIES AND 
_ GENTLEMEN! Ime WELCOMES YOU TO THE 
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No doubt about it this year’s National Canners Convention will be the 
Biggest Show ever' We hope you will be there to share in the activity and 
to meet with FMC. Our main attraction is at Booths D-1 and E-2...come 
in and make yourself at home. See you in Atlantic City at The Greatest 
Canners Show on Earth— January 23 through 27! 


FMC takes this opportunity to ac- 
quaint you with the experience, 
personnel, products and facilities 
of its Canning Machinery Divi- 
sion. In addition, exhibit panels 
of the more closely related FMC 
Divisions and Subsidiaries wil! 
be displayed, including those of 
Bolens Products, John Bean, 
Niegera Chemical, Packing 
Equipment, Westvaco Chemical, 
Ohio-Apex, Florida, Peerless 
Pump, and Stokes and Smith Co. 


Portion of FMC's exhibit at the 1953 
National Canners Convention 
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FMC I5JStation Pea} 
and Bean Filler | 


FMC 15 Valve If Fil-Mor Filler FMC Continuous Pressure Cooker 
and Cooler 


Don’t miss seeing these and other new and im- the piece of equipment you need to round out your 
proved FMC key equipment items! They'll all be line, or just the item to do your job more efficiently 
on display at the big Canners Show, January 23 at lower cost. Plan to see us in Atlantic City at 
through 27. Here’s where you may discover just the Greatest Canners Show on Earth! 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Canning Machinery Division 


General Sales Offices: 
WESTERN: SAN JOSE , CALIFORNIA EASTERN: HOOPESTON, ILLINOIS 
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Institute Commttiee Action on Food 


Technology Problems 


The Institute of Food Technologists has grown to its 
present stature largely because it has provided a means 
of cementing the interests of men and women dedi 
cated to intelligent application of science and engineer 
ing to methods of producing foods for human consump 
It. enjoy the mvalualle 


member privilege of 


fniendly association under conditions favorable to the 


exchanyve «ot knowledgve and idea More tangible bene 
fits are derived from: participation in the technical pro 
yrams of its regional and annual meetings. The Insti 
tute’s journals, and Koop Researcu 
furnish channels of communication between its mem 
hers and to the putbic 


heavily weighted with responsibility for the public wel 


technology is a field of technical enterprise 


flare. Straightforward recognition of this obligation 


accounts ma large measure for the influential position 


which the Institute has established in the scientific and 


rolessional world notable has been 
| 


progress 
accomplished by wise guidance of inspired leadership 
and shared responsibility by individual members 
Essentially, the business of the Institute is carried on 
by committees in accord with a pattern established by 
the constitution and supplemented by action of the 
complete roster of the current commitees, 
together with a statement of the responsibility and/or 
thy objectives assigned to each committee, was published 


the November issue of Foon These 


thirty-one im mumber—— really 


portray the 
Management chart of the Institute. Rereading and study 
of this roster is recommended 

The technical committees, in particular, have a large 
responsibility for advancing the objectives of the Insti 
tute. It is likely that every member and all individuals 
associated with the food industry are or will be affected 
in seme way by the problems which have been assigned 
to these committees for study 

Certainly, Cheniicals in Foods is a subject of interest 
to everyone. It cuts across all areas of food production 
trom the research preject to the packaging material 
This committee has done a splendid job of developing 
factual information concerning the use of chemicals in 
foods and making it available to all agencies interested 
foal 


protection and to the general public Un 


doubtedly, this work constitutes a significant contribu 
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tion to the fund of knowledge needed to provide a basis 
for equitable legislation on this important subject 

The Committee on Citrus Products was organized to 
deal with technical problems of industry-wide import 
ance in the production of the very popular and essential 
citrus foods. It has been concerned with the develop 
ment and use of methods and has rendered notable 
service in this field 

\n infinite amount of technical know-how has been 
required to advance frozen foods to the important posi 
tion which they now enjoy in the American diet. Much 
of this knowledge has emanated from research pro 
grams im university, government and industrial labora 
tories. Prime objectives of the Committee on Frozen 
loods are to foster coordination of these research activi 
ties and focus attention on important factors which need 
additional study. A great deal has been accomplished 
and beth the frozen food industry and the consuming 
public should profit from the activities of this committee 
this vear. 

Phe Committee on Peetin Standardization is actively 
engaged in a program directed toward establishing an 
acceptable method for grading pectin, a very important 
project relating to its wide use in the production of food 
products 

Since adequate procedures for Quality Control are 
vital to all branches of the food industry, there appears 
to be a large opportunity for the Committee on Objec 
tive Quality Control Measuring Methods to render a 
very constructive service 

Consumer acceptance presents an almost unlimited 
field for study and evaluation by the Committee on 
laste 


growing interest in this subject which emphasizes its 


Festing and Consumer Preference. There is a 
importance 

Evaluation of Methods and Techniques used in Ther 
mal Resistance Studies is a subject of major interest to 
the food processing industries. The objectives of this 
committee are designed to promote greater precision in 
judging the adequacy of sterilizing processes. 

lhere has been a considerable amount of discussion 
concerning the responsibility of the Institute with 
respect to procedure for establishing definitions and 


ul 


standards and the Executive Committees are working 


standards of identity for food products. Che 
actively toward a policy decision concerning this im 
portant subject 
every member should take a personal and active 

interest im the solution of these problems. Pertinent 
suggestions or questions would be appropriate and help 
iul. While direct responsibility for leading the attack 
rests with the 120 men and women who have accepted 
service on these committees, it seems certain that hun 
dreds of others are qualified to participate. Somewhere 
among the objectives, opportunity is lurking for them 
to promote the technical program, contribute to the 
stature of the Institute, and enrich their own personal 
experience 

BERTON S. CLARK, 

President, Institute of 

Food Tec hnologists 
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FOOD TECHNOLOGY 


The Eighth Babcock Award Address 


The fine tradition of responding to the presentation 
of a scientific award with an address that signalizes 
a scientific quest, or describes the long and patient 
pursuit of a missing link in a chain of evidence that 
will substantiate a theory, or presents in contempla- 
tive review the rewards of the life of science is a tra- 
dition that has a long history among English-speaking 
peoples—as it has, no doubt, among other nations. 
But it seems probable that there is one distinguishing 
theme that often recurs in the addresses of this cate- 
gory that are given before British, Canadian, Austra- 
lian, and American scientific societies—namely, the 
theme that expending one’s cir -r in solving a single 
puzzle of the natural world «7a be a rich and enno- 
bling experience. Dr. Frey, in delivering the eighth 
Babcock Award Address, recounts the patient strug- 
gles of many men in seeking to isolate and identify 
the fermentation factor. The story unfolds with what 
might be called judicious precision. But for those 
who will look deeper there is the theme—this has been 
my life; the pursuit of this problem has often been 
baffling but it has never been dull. For those at the 
beginning of a career in a technical field the eighth 
Babcock Award Address should have especial values— 
for in it is the scientific spirit, a force of profound 
influence in the life of modern man. 


PRESENTATION OF THE EIGHTH BABCOCK AWARD 


It is a privilege and a great pleasure for me to have 
the assignment of presenting to members and friends of 
the Institute the winner of the Eighth Babcock Award, 
It is stimulating to see such a large gathering of old and 
new members on this important occasion. Our at 
tendance this vear ts the largest which we have ever 
had 


Since there are so many young and new members 


present, it seems fitting and proper that an informative 


statement be made about the donor, the great organiza 
tion which has provided this most generous award in 
recognition of our society as a leading professional 
organization, Organized in 1942 by prominent mem 
bers of the food industry, The Nutrition Foundation, 
Incorporated, has made grants exceeding three million 
dollars for research in nutrition. Since its birth, its 
members have contributed approximately five million 
dollars for the work of the Foundation in research and 
education. Briefly stated, the Foundation’s activities 
are developed in five major areas: 

1. Human requirements of individual nutrients. 

2. Origin, function and measurement of ‘ndividual 

nutrients 

3. Maternal and infant nutrition 

4. Public health problems 1n nutrition 

5. Educational projects 


King has stated so clearly 


Scientists and others who know the history of progress 
in modern medicine, agriculture and industry have long 
recognized that advances in application follow reliably 
and steadily upon new The utri 
tion Foundation ts primarily a result of faith in this 
leaders in the food industry. A further 


basic concept which has quided the Foundation’s ortqin 


haste information 


relationship by 
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strengthened | cies known to be 
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We, as members of the Institute of ood Technolo 
gists, can justly be proud of this magnificent activity of 
the Foundation supported by the od industry 
Selecting an awardee The machinery provided for 
the selection of a Babcock awardee is relatively simple 
\ committee of nine members is appointed each of 
whom serves for a term of three vears so that each year 
three new members are chosen for this work. The nine 
committee members submit nominees with supporting 
statements for consideration for this award. An initial 
ballot is sent to each member with a list of nominees 
and the necessary data; each member then indicates his 
first, second and third choices on the initial ballot. 
These ballots are then weighted, three pots for first 
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choice, two for second and one for third. The points for 


each nominee are totaled and the highest two become 
the nominees for the final ballot. The results of the final 
ballot then indicate the Babcock awardee for that year 

It now becomes my pleasant duty and responsibility 
to present the 1953 Babcock Award, the certificate, and 
a check for one thousand dollars to the winne ¥ Doctor 
Charles N. Frey Since the 
brochure given you at the luncheon contains a sketch 


small commemorative 


of Dr. Frey’s accomplishments, it is not my purpose to 
enlarge on this statement by indicating the many scien 
tific pape.s and patents of which he is either the author 
or a joint author, nor is it my purpose to list in detail 
the many honors which have been bestowed on him 


during his long and stimulating career. Instead I want 


to mention a number of the key characteristics of Dr 
l’rey—characteristics which stand out indelibly for all 
those who have had the privilege of knowing him. To 
begin with, notwithstanding Ins accomplishments, he 
has always been modest. He has ever been willing to 
share his wide knowledge with others. Ile has always 
been interested in helping younger workers along the 
Phroughout his long association with 


path progress 
the world of competition—the industrial arena, if you 
stood rigidly for what is right and 


will—he has always 
best for his fellow men. His clear understanding and 


vision in dealing with problems affecting the food indus 
trv have been outstanding. Ile was one of the first 


industry scientists to hold full membership on the lood 


and Nutrition Board of the National Research Council 


llis writings have been characterized by clarity, brevity 


and force. Altogether, his career should stand out as a 


guiding light for up-coming members of our 
Institute. So I take gt easure in presenting the 
1953 Babcock Award to Doctor rey, with my 


heartiest congratulations 


THE BABCOCK AWARD ADDRESS 


THE FERMENTATION FACTOR 


In every man’s life tl imes of decision, and 
if the action is of importance to only one person, 


to that individual. We 


ironment, and the forces 
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it represents a moment 
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THE EIGHTH BABCOCK AWARD ADDRESS 


that have acted on us if they are harmomotts and 
venerated by wise men vill often raise us beyond the 
orbits of our ordinary capabilities to these of higher 

During a series of lectures given during my junior 
vear at college, Doetors Charles Marshall and (Otto 
Rahn, professors of bacteriology, outlined some of the 
iynificant aspects of lasteur’s life and work. These 
lectures gave me new Vistas as | looked inte an interest 
ing. intriguing, and te me, new world. Professors Frank 
Kedzie, A. |. Clark and Il. S. Reed gave me an in 
spirtng view of the elementary tacts ol chenustry | 
decided to turn from the classies which | had pursued 
eagerly, following the traditions of the family, to devote 
myself to a study of the growth of microorganisms, their 
nutrition, and the nature of the toxn substances they 
produce 

| advanced in my investigations, new horizons 
appeared, and | began to organize the problem | hoped 
to develop methods of growing organisms 1 synthetic 
media and to determine the nutritive requirements of 
various types, their lite eveles. and the nature of the 
toxic substances produced under various ¢ nvirommental 
conditions. | also planned te determine the nature of 
the substances produced by the host to prevent the 
growth of the parasite lor. 1. R. Jones of the Univer 
sity of Wisconsin had carried on some interesting 
experments (16) in this field, and he made a number 
of excellent suggestions m connection with my research 
problems 

tnfortunately, | found very little apprec iation of the 
point of view I have outhmed in 1910 1917 when | was 
pursuing graduate work. Phe plan was too ambitious 
and comprehensive for one of my limited training, and 
1 was advised to limit my work te a few specific items 
in the categories | had selected as being of interest to 
me. Further, there was ver) little likelihood that | could 
find anv association, college, ot business enterprise will 
ing to assist me finan ially te carry on such investi 

Phe graduate faculty at the University of Wisconsin 
offered encouragement and advice | wish to mention 
some of the protessors whose cooperation and sugges 
tions were very helpful Richard Fischer, S. F. Acree, 
1. R. Jones, KE. B. Fred, Walter Meek, W. HL. Bradley, 
Jones, George Keitt. V. MeCollum, M. Gail 
bert, B. Hart, J. Overton, W. Peterson, C. 
\llen, |. Po Bennett, | Bartholomew, Louts 
Kahlenberg Phe published work of Dr. Samuel Pres 
eott and some of his activities during World War | 
inspired me greatly. Dr. Jones suggested try to 
study a plant pathogen Phis seemed to be a logical 
procedure, so L began the tudy of a fungus, | entiurta 


inacgualis, which attac ks the apple leat and fruit 


POINT OF DEPARTURE 


Vhe fungus has a complieate d life evele and could not 
he induced to develop the s« xpal stages in oatmeal agar 
or anv other type ot nutrient medium then available. It 
Was parasitic on the leaf, and when the leaf died, it be 


came a saprophyt and completed tts sexual stage 
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winter and early spring. The apple leaf Dr. Keitt (73) 
and 1 found was highly susceptible when young, but we 
found it developed resistance with age. We discovered 
that ascospores were discharged from the leaves on the 
ground when the temperature and humidity were igh, 
euch as obtains in warm rains in May and June. Thu 
midity and temperature must be exactly balanced to 
induce spore discharge. Phe spores are carried to a 
height of many feet, and thus may infect the topmost 
leaves of trees fifty feet high We used the Cottrell 
precipitator type of equipment to collect the spores from 
the atmosphere. By measuring the cubic feet of an 
passed through the precipitator and counting the num 
her of spores collected on the interior of the precipitator 
tube, we were able to determine the mumber of spores 
per cubic foot. We also developed a porous membrane 
consisting of the Whatman type of hardened filter paper 
which permitted the passage of air but retained the 
spores. By measuring the air pumped through the mem 
brane and counting the spores on the semitransparent 
membrane, we were able to determine quantitativel) 
the intensity of spore discharge 

Phe organism develops on the surface of the leaf and 
penetrates to the pectin and pentosan laver of the ep 
dermal and palisade cell walls when the leaf is growing 
Phe mvcelium is limited, and the conidiospores aris 
from the limited mycelium and infect the young leat 
and young fruit. We were not able to determine the 
type of enzymes s¢ creted by the fungus or the nature of 
the substances giving the plant resistance llowever, on 
the basis of this work some new conceptions coneernity 
a spraying program were developed 

What type of nutrition Is necessary te carry on thre 
life evele at various stages? What effect does tempera 
ture have, and why does the organism produce various 
types of growth when existing on the living compared 
with the nonliving leaf? What factors i the leaf offered 
resistance to growth of the organism These were some 
of the questions I proposed to answer. Progress Was 
made, but the work had to be discontinued because of 
World War | 

Studies on the nutrition of a number of organisms 
pathogenic to animals indicated further complexity 
Growth involved the use of blood ot animal tissues 
\nimal pathogens, | found, were as complex or more 


complex subjects for study. 


A TURN IN THE ROAD 

One day in 1915 one of the instructors was Tryims t 
grow yeast cells ma cane molasses preparation, Ile was 
unable to show budding yeast ceils to his class because 
the cells failed to grow in the medium he employed 
Because of my interest in the work of growing fung?, 
he turned the matter over to me. 1 was able to develop 
4 solution that produced rapid growth of veast over an 
extended period of time. Phus began my introduction 
to the veast cell. This fascinating form of plant life has 
been the primary object of my scientific interest: since 
1917. It diverted me from my original field of activity 
which I deeply regretted, but | was able to obtain finan 
cial support by working on yeast. Year after vear | 


(Continued on page 13) 
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PY-RAN’'S* stability increases product shelf life. Your cus- 
tomers get light, fluffy biscuits like these, as PY-RAN Controls the 
effects of aging. Aging tests conclusively prove PY-RAN’S superior 
stability increases the life of prepared mixes and self-rising flour. 
A special coating seals out moisture and retards premature reac- 
tion. Deteriorated, rejected products ure reduced to a minimum. 


Fluffy or thin, you 
can get exactly the 
type pancake you 
want for your mix by 
using PY-RAN or Mon- 
santo HT phosphate 
or a blend of both. 


Longer shelf life 
for cake mixes re- 
sults when PY-RAN is 
used. And best of all, 
PY-RAN blends unusu- 
ally well with SAPP to 
give exactly the for- 
mulation you desire: 


Moetume of Bake 


TESTS PROVE PY-RAN GIVES SLOWER, CONTROLLED CO? 
RELEASE DURING CRITICAL FIRST 2 MINUTES OF MIXING 


PY-RAN’S greater stability means controlled re- 
lease of gas even after long storage. Tests clearly 
prove how PY-RAN releases CO2 slowly during first two 
minutes after dough or batter has been made. This two- 
minute reading is especially important, as any CO2 evolved 
prior to this time will be unavailable for leavening action 
in baked goods. PY-RAN holds this gas for release at the 
proper time—during baking. 


A slow, controlled gas release as produced by PY-RAN 


To meet the rest of Monsanto's complete leavening 
family turn this page. You'll find three more products, already 
proved by actual use in the field. Included in this ¢ roduct group 
are Monsanto SAPP-40, Monsanto SA’ P-28, and Monsanto HT 
Phosphate (MCP Monohydrate). Find out now how these products 
can team with PY-RAN or be used alone to give you custom-made 
leavening action. There's an answer to every leavening problem in 
this complete line of Monsanto phosphate leavening products. 


minimizes tunneling, coarse texture and other troubles. A 
baked product is produced which has improved texture and 
a uniform, small-cell structure. 

PY-RAN'S stability also adds increased tenderness. Baked 
goods are friable, no longer possess the toughness caused 
by poor, uncontrolled leavening. 

Test this product for yourself and see how PY-RAN’S control- 
led CO2 release can improve your prepared mixes and 
self-rising flour. 
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There’s an answer to every 
leavening problem in 

the complete family of 
Monsanto Phosphate 
Leavening Agents 


If your Monsanto representative has not already 

given you details on PY-RAN, fill out coupon and 

we will see that you get immediate attention. 


| am interested in getting more information on 
PY-RAN. 


Nome 
Company 
Address 


City 


Monsanto SAPP-40 ... ideal for machine 
doughnut mixes. Gives a fine texture and 
crust. Reduces tunnels. Cuts down on grease 
absorption, improves doughnut's shape. Here 
is a product that gives uniform action— 


every time. 


‘Monsanto SAPP-28 ... a slow-action 


baking acid, especially suited for cakes, 
biscuits, muffins. Has beneficial effect on 
gluten in flour; imparts greater extensibility 
and higher gas retention. 


Monsanto HT Phosphate (MCP Monohy- 
drate) . . . versatile, effective, contains no 
free phosphoric acid, hence does not attract 
moisture and cause premature reaction with 
soda. Use it alone or mix with other Monsanto 
leavening agents for good results. 


Title 


State 


SERVING INDUSTRY...WHICH SERVES MANKIND 


*PY-RAN: Reg. U. S. Pot. Off. 
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include mv earher tield ot 


tried to broaden my work to 
interest, but time and circumstances would not permit 

Many of the problems | outhned have vielded to such 
brilliant investigators as Alexander Fleming, Lash 
Rover stnond Snell, Selman Waks 
Wilhams, Vincent duVigneaud, ¢ \ 


others. Great progress has 
heen made, but my contribution was to be verv limited 
! 
Poday veasts, molds, and bacteria are being grown in 


has been gamed mto some of 
resist the attacking 
ganismis, such as the production of substances that inter 
normal metabolism of the invading cells. Sul 
fonannudes, Ivsozvme, and antibiotics have been dis 
covered. We know the nature of some of the toxt 
substances formed by invading cells, and we know. the 


chemical structure of many of the antibiotics and of 


scine of the important vitamins that are required for th 
growth of micros rganisims 
he veust plant, Sa harou CES CCrC7 lide 


readily in sterthzed grain decoctions 


It seemed in those 
early days to offer an interesting opportunity for the 
propagation of an organism in media. [low 
ever, this study—-begun with cager anticipation that 
important results would be forthcoming shortly--was 
sof veast until 1939-40; 
and in some types of veast we are presently unable to 
research 
investigators gave vears of their time to this problem 
Kohman and Hoffman (78, 79), about 1912, reported 


that added to doug! CAVE a better fermentation 


not completed for certain stram 


obtain normal growth m synthetic media 


rate than when this salt wa omutted Phey detinitels 


poi ted out the effect of anmmoniun chil 


of fermentation, Willard and Swanson (47, 48), in 1971 
ind reported that increased the rate of 


ortde on the rate 


veast fermentation in doug! 


A NEW SCIENTIFIC HORIZON APPEARS 


In 1915 @¢ observed that acid NII, phosphate, 


(NH,) SQ). and when added to 50% refined 


edible cane lasses olutions enable bakers veast to 
ferment more rapidly and to grow readily m= small 
250 ce. flasks. Growth and a rapid fermentation rate 
were not obtamed in pure sugar and mineral solutions ; 


when growth was obtamed it Was very thieavel Vasteut 
30) had made the observation that veast could grow 


ina mineral sugar solution, but a more rapid growth 


obtaimmed in the presence revame material 


Phis statement of Pasteur was not tully app 


Wildiers 


readily ina su 


Jo), 19UOL, stated that veast did not grow 
rar, Veast asl and tartrate 


medium when a smali moculumt was enmploved. When a 


sterile water extract was ulded rapid orowth tev place 
lle assumed that a growth tactor of unknown nature, 
vhich he named “bi Vil necessary for growth 


Amand 1902, stated that failure by Wildiers to 


obtain growth in synthetic media using a small inoculum 


is not due to the medium which is nontonxnz 


vloo 


We extracted rice po nd fed the extract to rat 
‘ \ 
ne tract pre cc t ite \ 1] 
the extracts strmulat the rate fermentation, but 

te] not out tine the rate 
vn prod thet ( st ‘ whi oa 
ter ( live wed thie rite 
\ ‘ t veri, rice 
‘ tre I ile ! dre 
thie teri ! lestre Waited 
hie test but the rate ot 
entation while 1 vith the water 
| mensure t test i till he yond 

thi: ‘ ( t rithet Olithon we 


I | 

1906, was able to v1 veast mb a sviuthetic 
hy adding a bios factor pre] ed trom lecithu 

Pringsheim (3/7), 1906, criticized the work of Wil 
cliers lle stated that some vth tool place 
thetic media; that bios was nothing more than a protein 
material which could b btamed trom veast. [ls work 
‘reat nfluenced the interpretation Wildiers’ work 
ind retarded the develop nt of Waldies concept 

In 1919 Freda M. Bachman in lr. | Bb. 
laborat reported that yeast (.S fermenta 
tion was stimulated whet thstances known to be rich 


in water soluble B were added to the synthetic nutrient 


medium she employed. She used three tvpes of Saccha 


} Veast thre SCT! ail seedings 
ranged from dilutions « loopful of imeoculum te 
3 200 OOO \ll thre yeast fermented thre synthetn 
media, but the rate w ich more rapid at material 
rich in water soluble > was added. Bachman’s measure 
ments were not quantitative, but she definitely pointed 


out that the fermentation rate was increased in_ the 
presence of organic matter rich in water soluble B 
Roger Wilhams (79), 1919, published a very conipre 
hensive paper on the growth of baker veast Sac 
yvithetic media 
amd noted that 


is very slight in svathets 


charow CCS COVCTVISIAL ( ble chimant 

loved small seedings ot 1-3 cell 

growth did not take place 


media Hlowever, substance uch as fullers’ earth 
idsorbate of water soluble B Villiamis and Seidell) 
when removed from filter cell produced an increased 
rate of growth, Milk, malt extract, wheat germ, and 
Destruc 


iid or alkaline treatment 


rice polis] likewise affected the vrowth rate 
tion of the water soluble B by 
sufficient to mactivate the tactor tor imal growth gave 
some negative result indicating that the factor was 
lL tlowever ome of the ¢ perimental results 
obtained by the use lrolyzed) product were not 


conclusive. Casein hvdrol te Was not active in pro 


Work at the Mellon Institute by Tlildebrandt and 
rey 15), 1919-23, indicated that rice polish, rich in 
ite) oluble citect tiniulating the rate 


of fermentation of yeast in sugar solutions and also in 


promoting growt Hildebrandt and | tried to prove 
that the substance effective in stumulating the rate of 
mentatiot i ites e | 


A NEW CHALLENGE AND A RENEWED QUEST 
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MIXING BREAD DOUGH fo correct consistency helps to 
assure fine textures, lightness and constant volume of 
finished loaves. In the modern bakery pictured above, 
an Electronih Mixture Consistency Recorder 
provides the operator with a continuous record of 
dough consistency. With this chart as a guide, he 
can control the mixing operation accurately from 
batch to batch. A typical section of chart taken 
from the Eleetronih instrument shows how 
mixing eveles can be duplicated both in rate 

of climb and in desired consistency point 

This technique saves laboratory time for 

testing changes in formula and mix time, 

for the operator can immediately compen 

sate at the mixer on the basis of data 

recorded during Mixing 
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better control 
processes... 


Consistency 
Recorder 


iv you have a problem of mixing a product to 
desired consistency, here’s a new idea in con- 
trol that may prove useful. It’s the ElectroniK 
Mixture Consistency Recorder . . . which con- 
tinuously measures and records the consistency 
of the material you're working, by using a novel 
technique of instrumentation. 


Its basic principle is extremely simple: it measures 
the power required to drive the mixing machine's 
motor. As the consistency of the product increases, 
the mixer motor draws more power. Input to the 
motor is thus related directly to product consist- 
ency. Whereas direct measurements of consistency 
are often difficult or uncertain, this technique 
affords a sensitive, readily reproducible qualita- 
tive index to the variable. 


It gives the operator a reliable guide for supervis- 


ing the mixing process shows up abnormal 
variations, and tells him when processing is com 
pleted. And it provides management with an 
automatic production chart that points out inter- 
vals between batches, shows shutdowns and 
loading and emptying times. 


Instrumentation consists of a specially designed 
ElectroniK strip chart potentiometer, which works 
in conjunction with a Thermal Converter Unit to 
record electric power consumed by the mixer 
motor. Your local Honeywell sales engineer will be 
glad to discuss how this new idea can improve 
control of your mixing operations. Call him today 
. he’s as near as your phone 


MINNEAPOLIS-HONEYWELL REGULATOR Co 
Industrial Division, 456° Wayne Ave., Philadel 
phia 44, Pa. 


@ REFERENCE DATA: Write for your copy of new Data Sheet, 3.6-7, on the Electronik Mixture Consistency Recorder 


Honeywell 


BROWN (INSTRUMENTS 


Fouts 


2 
She 
Wf 
| 
1 
| 
it 
= =3 
4 |. Ai 
3 
phe 
poe 
¥ 
Mel | 
| 
q 
! 


4 
q 
4 
4 


“hi 


(ot) 


THE EIGHTH BABCOCK AWARD ADDRESS 
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were able to prepare Phe whole subject seemed very 


puzzling 

ur goal became the preparation and study of a svn 
thetic solution comparable to yeast: extract, flour, o1 
rice poll in aceelerating the termentatron rate «ol 
bakers veast 

In 1924 Euler and Swartz (10) postulated that a 
fermentation factor tor yeast ext ted. They named this 


factor, Factor Z. [tis present videly in plant and animal 


tisstte In Loronte, Millet noted 
and tu tudents, 3). Farrel 11). lrasteott 
etal Yj) about 1920, began working on the nature 
of bios designated by Waldiers, 1004. as the factor 
present im certam organi materials responsible tor 
veast gyrowtl empl ved Saccharomyces Cerevistie 
Miller and associates 27,28, 29) isolated mest 
tol and crude biotin, \ and 11 B proved to 
he vrowth factors, not fermentation  tactors Roger 


Williams (57), 1931, and 1933, identified the 
\ tactora Williams ef al. 53) isolated 
calcium pantothenate i 1039. and the Merck Labora 
tories, Williams and Major (97) 1040, determined the 
structure of parntotherne a id and showed that tots a 
growth tactor haket yeast Steller et al. (45) 
vothesized it in L943. Roger Williams (50), 1930, and 
also Lash Millet showed that B, ts a 
vrowth factor tor bakers veast. Sehultz ef al sub 
tantiated this worl In 1939 Sehultz, Atkin, 
(37) and Atkin, Sehultz, Williams, and Frey (2), 1943, 
howed py richoxine Is a Veast growth factor and has 
a fairly detinite effect on the termentation rate. lexper 
worl seemed to iicate that is necessary 
protein ftormiation veast. I’vridoxine is the tas 
tor of Lepowsky and lukes (27), and the antidermatitts 
factor of Gayorgy. It was isolated by skv. by Wet 
esztesy and Stevens, and by Kuhn and Wendt in 1938 
Its structure was determined by Kuhn and Wendt (20) 
and it was synthesized by Llarris and Folkers (74) in 
1039. Nicotinic acid (36) was found te have a slighit 
effect on the fermentation rate and Lonnmis 17) 
1936, isolated and du \ ivneaud (7), 1942, determined 
the structure of Bios Tl EB, which is now known as 
biotin 

In 1936 when B, was synthe ized (55, 50), it was 
made available to us through the courtesy of Dr. Ran 
dolph Mayor ot Merck and Company, and Dr. Robert 
Williams. Schultz et al. (32, 3 3 35. 42) found that im 
a svnthetic solution of mineral salts and sugar to which 
asparagine, or salts had been added as 
the nitrogen source, mitrogen heing necessary for the 
effect. and sodium eitrate as a buffer, we were able to 
obtain a fermentation rate tsimg leischmann’s bakers 
yeast equivalent to that obtam doin flour or rice polish 

Vhus the long quest for the fermentation factor had 
produced further combuston We had produced a let 
mentation rate comparable to that produced by a natural 
product, but in previetts work treatment with acid 
hydrolysis and alkaline hydrolysis had been used to 
destroy B,, and atter treatment there was frequently 


no diminution of the respotse given by veast mm the 
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presence of the a id or alkaline-treated product com 
pared with the original. This effect was especially true 
in the case of acid-treated products Was there another 
factor comparable in effect to B, > Schultz, Atkin and 
Frey (34) with the assistance of Craig, Kirby, Light, 
Miller and Steele, had found that when acid hydrolyzed 
veast. which contained no vitamin B by rat test, was 
added to a veast mash, the B, content Was enhanced 
far bevond the amount the original fresh veast: con 
tained tact Was established by rat tests 
observation seemed difficult to explain because bakers 
veast is not capable of synthesizing B, rapidly. Tow 
ever, it will adsorb B, trom hydrolyzed yeast or rie 
polish if the rice polish Is finely divided or cnzvilk 
lige sted. In the case of the acid and alkali-treated sub 
stances, there is ne longet Bb, to adsorb llow can thes 
observations be rationalized 
R Rk. Williams (55, 56), 1936, had shown that PB 
consists of two components, pyrimidine and thiazole 
We tried each of these components mm a fermenting 
medium. Schultz, Atkin, and Frey (34) found the 2 
methyl amino 3 ethoxvmethyl pyrimidine served as 
the fermenttation tactot for certam types of veast The 
pyrimidine ts stable in acid and alkaline conditions, and 
thus is able to serve as an accelerator Phe thiazole has 
i slight effect on the rate of fermentation of certam 
veasts is the veast is deficient vitanun 

With this information we were able to account for the 
discrepancies in our previous work. At least it seemed 
that we had reached one of the goals, and from this 
information we were able to initiate a number of in 
teresting developments. In our work on the fermenta 
tion factor, we noted the unifornuty of this response to 
increments of By or pyrimidine of the 2 methyl 6 annne 
5 ethoxvmethyl type when added to the fermenting solu 
tion. .\ method for the determination of B, (12, 32. 
22. 35, 30, 42) was developed which was widely used 
By means of the sulphite treatment suggested by R. Rk 
Williams (47), one can mactivate the pyrinudine, the 
5 ethoxymethyl 6 amine py rimidine, present as such in 
B,. It is not effective as a fermentation factor alte 
treatment. The preformed pyrimidine, which stimulates 
the fermentation rate, present 1m the tissue is not affected 
by this treatment, and therefore the actual B, can 
he determined by ditterence Thus the test becomes 
specific. It was adopted as an official A.C). A.C. method 
Because veast Is not influenced by certain chemical 
substances which interfere with the thirochrone test 
when used on certain natural products, the method 
has been found useful 

Phis method enabled us to study foods low in Bb, 
(3. 4, 36, 38, 42) and to obtain accurate values as to the 
B. content. A study of the distribution of vitamin B 
in the fractions obtained by milling wheat indicated that 
only 6-10 of the B, of the original wheat appears im 
the white flour (4, 47) Phe B, content of many cereals 
12. 40) and body tissues, and the fate of B, in the 
heady (22), as determined by measuring the excretion m 
urine and feces (43), were determined. Control of the 
B. content of enriched bread (12. 38), the stability of B, 
in various environments, and the use of vitamins in 
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Sealva flavors are protected against the ravages of 
oxidation and atmospheric change. Sealva processed 
flavors appear physically as pow ders, yet in reality 
they are minute droplets of pure flavor individually 
hermetically sealed. 
Flavor oils show no appreciable change in pure fresh 
character after a year’s aging in Sealva form. The recently 
developed Sealva flavors have already achieved an amazing 


reputation in the dry pack food field. 


Samples, technical bulletins, and recommendations will 


be forwarded at your request. 


’ 


VAN AMERINGEN-HAEBLER, INC. 
521 WEST 57th STREET * NEW YORK 19,N. Y. 
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typing (39) and classilying yeasts were applications that 
proved to be useful and effective 

By using yeast, methods for determining pyridoxine 
17, 2) pantothenic acid (2), mositol (39 44), and biotin 
Some of these methods with modifica 


Phe methods for the determination 


were developed 
tions are stoll use 
of inositol and pyridoxine have heen widely used 


SOME APPLICATIONS 


| stated previously that we had noted that hvdrolized 
products rich in B,, prier to hydrolysts by acids, re 
covered their By content when placed in a fermenting 
solution, and By seemed to be resynthesized by veast 
By adding 2 methyl 6 amine 5 ethoxyvmethy! pyrimidine 
and thiazole to bakers yeast suspensions, we found that 
readily and efficiently svnthesized these com 
We vrew veast with 5-15 times 


the level of By present in selected brewers dry veast, and 


Hits ty produce 


this type of yeast is still an important product in the food 
and pharmaceutical trade, 1 initially could be synthe 
sized more cheaply by means of yeast than by chemical 
means. This is no longer true. In 1936 we began 
enrichment of bread by means of this new 
1931-2 we had made a foil 


tries on the 
Veust In tact, as early a 
yeast for the household trade by growing the yeast in 
media consisting of rice polish extract that enabled it to 
produce a high B, level. The housewtte was informed 
that if she used this yeast in bread making, she could 
vreatly inerease the B, content of her bread 

In 1938 bakers began to make a type of enriched 
bread by means of high B, veast and 60% nonfat dry 
milk. Mr. Bohn of General Baking Company showed 
interest in this type of bread. At the time War Food 
(order No. 1 was issued, January 1943, about 120 mul 
lion pounds of bread of this type were made every 
month, This type of bread continued to he made with 
additions of nicotinic acid and iron until about 1944-45 
when riboflavin became available. [enrichment vitamins 
were made available in the form of tablets. Riboflavin 
discolored the yeast. Consequently, this form ot en 
richment by means of veast was discontinued 

\nother interesting development arose from our work 
In Kurepe during World War 1, chemists 


had attempted to grow veast in beet molasses using urea 


on biotin 
as a source of mitrogen. Lhe expermments were not suc 
cessful, Our work began in 1920, and it was learned 
that cane molasses contains a factor which enables 
hakers veast to utilize carbamide, but beet molasses ts 
deficient in this factor and therefore growth was limited 
Schultz ef af. developed the work in this field. Patents 
were taken out covering a process tor growing veast 
using carbamide, and this process Is mm use m many 
countries today and lends itself to excellent control. It 
was later discovered by Schultz ef a/. at our laboratory 
that the factor present in cane molasses is biotin 
Vhrough the courtesy of Dr. duVigneaud of Cornell 


University and Dr. Ro Major of Merck & Company, we 


obtained pure crystalline biotin and were able to sub 


stantiate our findings made on the very highly concen 
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trated but not pure preparations of biotin prepared at 
the Fleischmann Laboratories 

| have failed to give a glimpse of the major fields of 
activity that the Fleischmann Laboratories have carried 
on, but time will not permit further discussion. Som 
fields that might be of interest are the development ot 
vitamin D milk, based on the Steenbock discovery, pro 
duction of ergosterol and vitamin [D) from yeast, pro 
duction of irradiated yeast as a source of vitamin 1), 
studies on nucleic acid, adenylic acid, and other deriva 
tives of nucleic acid, yeast invertase, oxidases that ce 
stroy vitamin .\ and carotin, nitrogen and mineral 
nutrition of yeast, use of vitamin Din human and animal 
nutrition, production of stable types of bakers yeast, 
typing yeast strains, studies on dough conditioners, 
haking technology, the production of diastatic enzymes, 
the action of yeast in dough, the effect of various sugars 
on the fermentation action of yeast, and the nutritive 
value of yeast in terms of proteins and vitamins 

Manv other activities of the Fleischmann Labora 
tories should be mentioned. The excellent work of Dh 
(Quick Landis as well as that of Doctors Hl. C. Gore, 
\. Shaver, S. Jozsa, and W. R. Johnston and Mr. G 
Kirby should be cited. S. Redfern, | Freilich, W. May 
nard, ©. Marshall, W. Tonkin, S. Mellugh, G. Braun, 
(). Breivik, Bob Fisher, F. Swift, and Hl. Kothe have 
made many important contributions These researches 
cover important felds, scientifically and commercially, 
and they have occupied the interest of the Fleischmann 
Laboratories for many years. It was, indeed, a pleasure 
to be associated with all the men and their associates 
mentioned in this paper. The work accomplished) was 
largely due to their efforts, and the honor I have re 
ceived is a recognition of their achievements 

The many phases of activity nm yeast researe hy mchicate 
that a problem which seems relatively simple initially 


mav become one’s master for a ltetime 
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Regional Section News 


AUSTRALIA NORTHERN 


Phe East Sydney 
Septel bet 


School \ 


student chefs, 


mecting, W 
buffet dim 


and thr 


a tribute to the School's instruction in the culinary arts 
\iter the dinner members listened to an iddress. by 
}) \\ (arover, Llead { the ood School, who chose 
as his subject “Some Problems in Rheology—the Set ot 
Jam, the Chew of Confectionery, th Flow of Choco 
late Che November meeting was held at the C.S. BR 

Chemical Plant, 
\ group ol \ustralia Northern ection member 
esiding in the Northern State of (juect land are at 
ub-section which may eventually 


prese nt organizing a 


erow into a separate section Of the Institute. Responsi 
bility for this move rests mainly im the hands of Jolin 
Forsyth and Peter Lewis, both of Brisbane 

hie \ustrahia Northern Section vill be host tor thre 
Fourth Annual Convention of the \ustrahian Sections 
of IFT. Headquartet the Convention will be the 
Hlotel situated at Leura the heart ol the pu 
turesqurt Mountan nd the date Mav 26th to 
20th, 1954. Overse members of LET travelling in 


\ustralia at that tin 

lucker boa the ot 
Northern 
informed 


member 


various 1954 Convent 


DIXIE SECTION 


Wr Wal pre] 


Wil 


SECTION 
host tor 
Food Trad 


served hy 


lhe ve Was 


ared and 


appreciation of their efforts was 


rticularly welcome 

the Australia 
in keeping 
of thr 


be made pa 


new letter of 
the progre of the work 


\t a dinner meeting 01 October 14, Dr. F. W 
| abi 1 Micl wall tate le re ke on,” | hie 
at Making Pickle tated that the lead the 
world inthe art ot] maki d some of the bigyest 
packers are m the south. In recent vears pickle manu 
facturing has shifted nearer to areas 0! cucumber pro 
duction which 1s uy bly to ¢ ja and North 
are lina 
()f 39 basic types | pickle d Dr. bkabian, 
more attention 1 hbemg given to the! ty» which 
can be made in 24 hi Phe stro high-acid, and 
hig! lt pickles hich require from one to two year 
to manutacture ind ve! | lat Cal avo, are 
being ipidl repla ed with a nuld low low salty 
“qui pickit 
1s Fabian iid that a ther tre! | the manutacture 
of pr kle was towat | pice that norm of the 
i er manutacture il hore 
objections to whole spices are that thi in strength 
eT wist ul {i cl ¢ e discolorats 
of pickles 
Phe new type of pickic 1) Fabian de eribed 
ey es processil otherwise handled similar to 
since t t departs from previously 
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extend SHELF LIFE! 
retard RANCIDITY! 


eee on High-Fat 
Low-Moisture Foods! 


@ As you know, potato chips, prepared mixes, nuts, 
baked goods, powdered soups and many other prod- 
ucts that are high in fat and low in moisture are often 
spoiled by rancidity and the development of oxida- 
tive “off” flavors. And these factors reduce the shelf 
life and profit margin of many food products. 

These problems may be avoided by the proper use 
of a new food grade salt with antioxidant, developed 
as a result of years of laboratory research— Diamond 
Crystal Salt with ANTIOXIDANT! 

New Diamond Crystal Salt with Antioxidant is as 
simple to use as common table salt. If sodium chlo- 
ride is used in your processing, this new salt will fit 
into your operation without extra equipment or labor. 

Diamond Crystal Salt with Antioxidant is eco- 
nomical, too! The extra cost involved in salting po- 
tato chips is only about 7¢ per 100 Ibs. of chips! This 
is a small cost to minimize returned goods. 

The effectiveness, ease of use and econom, ~. this 
new salt will more than justify its test 1m your opera- 
tion. Samples are available upon request. Send for 
yours today! 


Write to Technical Director, Diamond Crystal 
Salt Co., St. Clair, Michigan. 


DIAMOND CRYSTAL SALT 
with Antioxidant 


REGIONAL SECTION NEWS 


held detinitions of pickles, it may be that a new deserip 
tion of pickles will be necessary to cover the product 


that is becoming currently very popular 


GREAT LAKES SECTION 


lhe Section held its Fall Meeting on November 6, 
1953, at the -Hlotel Allerton, Cleveland, Ohio. The 
event consisted of a tour through the plant of Telling 
Belle Vernon Milk Co... an executive committees 
luncheon, an afternoon program, followed by a business 
session, and topped by an evening dinner program 
\iter-dinner speaker was Frank A. Uniack, Disaster 
Relief Chairman, Cleveland Chapter, American Red 
Cross, whe discussed “Natural Disasters and Relief.” 
The papers heard on the afternoon program were 


Cleveland Food and Drug Administration” 
. Deputy Commissioner of Health, Cleve 


“Activities o 
B. Bue 
land, Ohte 

“Ouality Control in Restaurant Management”; Margaret | 
Mitchell, Vice President, Stouffer Corporation 


What Quality Control Program Should Consist of m 
Food Plant’: Hal lo, Gaerber Products ( ompans 


MARYLAND SECTION 


The September and October meetings of the Mary 
land Section were both stimulating and instructive 

on September 18, 1953, the speaker was Mr. Thomas 
Wason of the J. Walter Thompson Advertising Agency 
of Chicago, Hl extensive experience with food 
products as an account executive for some of our large 
manufacturers enabled hint to hold the undivided atten 
tion of his audience. was “\dvertising a New 
Food Product.” The talk was followed by a question 
and answer period 

The speaker for the October meeting was Dr. John 
Clague of the Food and Development Division of the 
Navy Department of Supphes and Accounts. 
Clavue briefed those present on the activities of the 
Navy 
countered in the formulation of Navy messes for special 
situations. These included the foods required for long 
range submarine action, where the craft’may stay undet 


service and some of the problems en 


water as long as three weeks without surfacing. The 
requirements here were quite different from those of ai 
craft operation or amphibious landings 

\ series of slides concerned with tield testing of 


added interest to the meeting 


NORTHERN CALIFORNIA SECTION 

Dr. GG. M. Daek, Professor of Bacteriology and 
Director of the Food Research Institute at the Univer 
sity of Chicago addressed the August 13th meeting held 
at the Hotel Richelieu, San topic was 
“Food Potsoning.” Dr. Dack is the current President 
of the Society of American Bacteriologists 

Dr. ©. Glenn King, Scientific Director of the Nutri 
tion Foundation, New York, was the guest speaker at 
the August 25th meeting held also in the Hotel 
Richelieu, San Francisco. He spoke on the role of food 
technology in nutrition 

Dr. M | Copley, Director of the Western Regional 
Research laboratory, and also responsible for the 


(Continued on pave 22) 
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no other ingredient 


adds so much sales appeal 


for so little 


Regardless of season or climate, National Certified Food Colors 
assure uniformly-appetizing color in your finished goods 


An appetizing color is the greatest single spur to sales 


Products of exceptionally close chemical control, the pure-dye 
percentage in National Certified Food Colors is held within 
remarkably close limits batch after batch. So that once you 

establish a color formula, you can be sure the same formula 
will produce the same shade again and again 


Fine foods deserve fine colors. For the finest, specify “National 


CERTIFIED COLOR DIVISION 
NATIONAL ANILINE DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6,N.Y. 


Boston Philadelphia Chicago Charlotte 
San Francisco Portiand. Ore Toronto 
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FOOD TECHNOLOGY, DECEMBER, 1953 


REGIONAL SECTION NEWS 


(Continued from page 20) 


administration of all the Bureau’s laboratories in the 
Western Region, addressed the October 8th meeting. 
litle of his address was “Food Research at the Western 
Regional Research Laboratory.” The meeting was held 
in the F-1 Cortola Restaurant, Oakland, Calif. 


NORTHEAST SECTION 


Doctor Samuel A. Goldblith, assistant Professor of 
ood Technology at Massachusetts Institute of Tech- 
‘ology, and consultant for Arthur D. Little, Inc. re- 
ceived a plaque commemorating his winning of the 
Monsanto Presentation Award at the first meeting of the 
Northeast Section of the Institute of Food Technolo- 
gists this year, held October 1, 1953, at the Harvard 


Monsanto Chemical Award presentation at October 2nd meeting of 
Northeast Section, IFT. Left to right: Doctor Samuel A. Goldblith, 
Mr. James Donovan, Chairman of Northeast Section. (Doctor Jean F. 
Caul of Arthur D. Little, Inc.; Doctor Bernard E. Proctor, past- 
President of the IFT.) 


Club of Boston. The Monsanto Award honors Pro- 
fessor Goldblith for the well organized and excellently 
delivered paper that he presented before the Thirteenth 
Annual Convention of the IFT last June. His winning 
paper was entitled: “Relative Bactericidal Efficiencies of 
Three Types of High-Energy lonizing Radiations.” 
This paper was chosen from among over a hundred 
presented before the IFT on this occasion. 

The Monsanto Chemical Company, a manufacturer of 
chemical products including flavoring materials, leven- 
in’ agents, and other items applicable in the food 
industries, seeks to signalize, through its honorary 
monetary award and plaque, the outstanding contri- 
butions and presentations of the papers given at annual 
IFT conventions. Another such award will be made 
at the annual meeting in Los Angeles, June 27-Ju'y 1, 
1954. 

A word about the 1953 winner. As a citizen and 
member of the Armed Forces, Professor Goldblith 
served from April, 1941 until February, 1946 in the 
war. Four years of that time were spent overseas in 
the Southwest Pacific Theatre. A Second Lieutenant 
in the Corps of Engineers of the U. S. Army, Professor 
Goldblith survived the “Death March of Bataan” and 
three years of a Japanese prison camp, and was awarded 
the Silver Star. During his years in the prison camp, 
he collected nutritional data. 

Professor Goldblith is Technical Aide on the Sub- 
committee on Radiation Sterilization, of the Committee 
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on Foods, National Research Council. A member of the 
Institute of Food Technologists he is also a member 
of the American Chemical Society, the Society of 
American Bacteriologists, the New York Academy of 
Sciences, the Association of Vitamin Chemists, the 
American Association for the Advancement of Science, 
the Century Club of Boston, the Richard C. MacLaurin 
Masonic Lodge, and of Sigma Xi, national scientific 
honorary society. 

The November meeting was held at the Harvard Club 
of Boston. It began with a cocktail hour and was fol- 
lowed by a dinner after which Lyle Richardson, of the 
Foxboro Company, spoke on “Instrumentation in the 
Food Industry.”” Our November meeting presented an 
opportunity to get acquainted with the role that indus- 
trial instruments play in the engineering revolution that 
is quietly taking place in the food industry. Lyle Rich- 
ardson, speaker of the evening, was born in Boston and 
received his education under Bernie Proctor at M. I. T. 
During the war, he was a member of the Quartermas- 
ter’s Subsistence Research and Development Labora- 
tory, Chicago. He has had experience with a wide 
variety of food products and processes at the National 
lea Company, Beatrice Foods Co., Chicago, and at 
lever Brothers. For the past three years he has been 
Manager of the Food Industry Division of the Foxboro 
Company. 

The December meeting will be our annual Ladies’ 
Night. Jean Caul has arranged a very interesting pro- 
gram. More about this later. 

The secretary, on request of the Executive Com- 
mittee, will now serve as a “clearing house” for North- 
east Section employment information. If you are 
looking for a position or for someone to fill a position, 
you are welcome to send that information and it will be 
passed along. You may also know that there is a 
national clearing house on employment. You can obtain 
detailed information on this subject (including rates 
for a notice in Foop TectiNoLocy) by writing Colonel 
C. S. Lawrence, Executive Secretary, Institute of Food 
Technologists, 176 West Adams Street, Chicago 3, Ill. 
Ernie Barron is chairman of the Membership Com- 
mittee. Application blanks for National or Sectional 
membership in the IFT can be obtained from him. His 
address is First National Stores, Inc., Somerville, Mass. 
Phone Prospect 6-2400. 


OREGON SECTION 


On October 2nd, 1953 this Section met at the United 
Air Lines’ facilities, Portland, Oregon. 

, The following was the program for the meeting : 

A tour of the United Air Lines’ flight kitchen. 

“Dining in the Mainliner Manner”—a talk by Supervising 

Chef Ernest M. Maurer. 

“Highway to Hawaii”—-a United Air Lines picture. 

Display of meals and dining equipment served aloft. 

Business meeting. 


PHILADELPHIA SECTION 
At the first meeting of the 1953-54 season of the 
Philadelphia Section IFT, Mr. Pouchain, our chairman, 
appointed the following committees: Auditing—Robert 
(Continued on page 24) 
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Today’s Bread is Better Than Ever 
Secret of Bread that Stays Fresh Longer, 
Toasts and Tastes Better—is Sweetose,® the Unique Corn Syrup 


AMERICA’S LEADING BAKERS USE 
THESE STALEY PRODUCTS 


Corn Syrup—Sweetose Brand—High con- 
version corn syrup that imparts softer texture, 


higher moisture retention. 


Lecithin —Remarkable emulsifier that im- 
proves handling and softens crumb texture. 


Corn and Soybean Oil—Effective shorten- 


ing agents at lower cost. 


Sweetose puts new buy-appeal in your bread’s 
taste, texture and appearance enhances 
eating qualities, increases shelf life. And Staley’: 
automatic handling of Sweetose means you 
actually cut costs while you boost sales. No 
wonder progressive bakers are going to Sweetose 


and realizing greater profits 


A. E. STALEY MFG. CO., Decatur, Ill. 


Industries Served by Staley Products 


BAKING © CONFECTIONERY 


ICE CREAM © FOOD PROCESSING 


23 


4 
* 
i 
a 
a 
o 
a 
i 
he 
*, 
al 
—y 
= 
wie 
§ 


FOOD TECHNOLOGY, DECEMBER, 1953 
REGIONAL SECTION NEWS Fk. A. O. cooperates with the World Health Organiza 
(Continued from page 22) tion (W. 11. For example, they assisted W. H. © 
sa ; ; . in dealing with the so-called “Red Boy Disease” in 
eit, South Africa by advising on the growing of high 
protein foods. Another facet of their operation is the 
West distribution to all member countries of printed material 
The November meeting was held Thursday, Novem- on the latest developments in food production, storage 
ber 5, 1953. The dinner speaker was Dr. Edward F. and transportation. 
Kohman, who told - his ee trip to | lawaii. Dr. The overall aim of F. A.©. is the production of 
Lloyd A. Hall, Technical Director, ( iriffith Labora- enough food to keep up with the increase of population 
tories, gave the address of the evening, speaking on Their basic approach to this problem is their effort to 
“Some Aspects of ¢ ontrolling and Stabilizing Food reduce waste, to control plant diseases and insect pests, 
Flavor Dr. I lal, a native of Illinois, is widely known to improve storage conditions and to develop new land 
in the field of food chemistry, especially for his work Pa IT 
in the field of meat curing, seasonings, emulsions, 
bakery products, anti-oxidants, and protein hydrolysates WESTERN NEW YORK SECTION 
ins PITTSBURGH SECTION The Butfalo chapter of the Western New York Sec- 
a tion of the IFT met at the Kathryn Lawrence Res 
7 On October 13, 1953, the Pittsburgh Section held its taurant in Buffalo on October 7. Mr. C. W. Thomas, 
7 first meeting of the year 1953-54 in the Royal York Jr... Merchandising Manager, Eastern Division of 
7 Dining Room. After an excellent dinner, Dr. G. C. (wens-Ihinois Glass Company, spoke on the subject 
: Jenison, Director of Container Research, Weirton Steel “We Can Get Too Smart.” Later an excellent movie 
- Company gave a very excellent review of his “Observa “Glasstown U.S.A.” was presented by Mr. Walker 
a tions on Can-making and Canning in Europe.” Dr. Vincent of Owens-Illinois. Since it was “cooks’ might 
aa Jenison recently returned from Europe where he gave a out” all the women present received fine gifts from the 
= ft, paper to the Technical Meeting of the Canning Indus Owens-Illinois Company. 
ae try at Stavenger, Norway, on April 6, 1953. His topic The second meeting will be held on Dec. 7th. It will 
. was “Tin Plate and Food Preservation in America.’ be a joint meeting with the Cereal Chemists of Western 
i. While he was in Norway, he visited the Norwegian New York. 
fae Canning School at Stavenger and continued his visits 
me to can-making establishments and canners in Norway, PERSONNEL 
Denmark, France, Switzerland, Holland, and Belgium 
; ty His report of his observations of the canneries and can The Institute of Food Technologists will be well 
a making establishments in Europe and their comparison represented on the program of the annual meeting of 
7 to American establishments was very informative and the American Association for the Advancement oi 
Science, in Boston, Massachusetts, December 27-30, 
" 1953. Symposia leaders in the program entitled, “leed- 
: NEW YORK SECTION ing the Nation,” include Dr. Bernarp E. Proctor, 
M.1. T., who will head the symposium on recent ad- 
af The New York Section held its first meeting of the vances in food technology, Dr. Cuartes N. Frey, 
x year on October 21st. Consultant, Scarsdale, N. Y., who leads the session on 
a The new officers and committee chairmen were intro chemicals in food, and Dr. Ropert S. Harris, who with 
e duced to the Section by the President, Mr. A. A. Schaal co-chairman Dr. F. J. Stare, Harvard, will conduct 
5 Following a short basic meeting, Mr. Emile Corwin the symposium on the comparative nutritional require 
. of the Food and Agriculture Organization of the UL N., ments of animal species. 
-~ presented a most interesting talk on the operation of \mong those presenting papers and otherwise pat 
F. A. O. ticipating in the Boston meetings of the A.A.A.S. are 
z, Mr. Corwin told the Section that there are now sixty CHARLES GLENN KinG, Nutrition Foundation, Inc 
“ eight member countries and for the most part a request Mary |. Barser, Consultant, Battle Creek, Mich., 
for help from comes from the country. It is HENRY SHERMAN, M. I. Georce GARNATZ, 
*y AL O.’s aim to improve nutrition by whatever method Kroger Food Foundation, Wa. B. ESSELEN, University 
rq is most practicable for the specific country involved ot Massachusetts, . J. Bates, M.1.1T., SHERMAN | 
Vheir efforts may fie in the realm of providing agricul Leonarp, U. of California, A. 
tural implements or of teaching a eeople how to develop M. 1. T., and W. A. Kren, Yale University. 
re and make use of their natural resources. For example, In a television program sponsored by the [linois 
4 the people of Thailand were suffering from a serious Institute of Technology under the title, “Choosing a 
protein shortage. That problem was dealt with by Vocation,” Dr. Peck, Dean of Chemical [engi 
Eta demonstrating the use of a native fish which was avail neering, Illinois Institute of Technology, spoke on 
acs able in abundant supply. In another case, the problem chemical engineering; Dr. Cart SAMMONs, Standard 
Ap: was destruction of crops through insect damage. And, (hl Company of Indiana, discussed metallurgical engi 
Je again, their job may be improvement of an existing neering, and Dr. Lioyp A. Hart, The Griffith Labora 
18 crop. tories, Inc., presented the vocation of food engineering 
34 
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Do you know about these 


wholesome emulsifiers? 


They're Myverol Distilled Monoglycerides. 

Made from natural fats and oils, DPi's unique 
molecular distillation process concentrates them to 
the white flakes and plastic fats you see above. And, 
they're as pure and wholesome as they look—can be 
counted on for consistent behavior in your products 
and processes. 

We've been producing Myverol Distilled Mono- 
glycerides for years. This experience is available to 
give you whatever assistance you need in selecting 
the type of monoglyceride you need. For a recom- 
mendation and sample, write to Distillation Products 
Industries, Rochester 3, N. Y. Sales offices: New York 
and Chicago « W. M. Gillies and Company, Los 
Angeles and San Francisco ¢ Charles Albert Smith 
Limited, Montreal and Toronto. 


“Myverol” and “Myvatex” are trade-marks 


Also...vitamins A and E 


distillers of moncglycerides 
made from natural fats and oils 


Leading bakeries get 
excellent results with 
bread and rolls using 
Myvatex Food Emulsi 
fier—a 50-50 mixture 
of Myverol Distilied 
Monoglycerides and 
prime steam lard. 


Myverol Distilled Mon- 
oglycerides help with 
confectionery coating 
for candy, ice cream, 
and other products. 


Margarine texture can be 
improved and sweating 
reduced with Myverol Dis- 
tilled Monoglycerides. 


Cakes, sweet goods, and 
prepared cake mixes are 
also improved with Myva- 
tex Food Emulsifier. 


Myverol Distilled Mon- 
oglycerides make ef- 
fective emulsifiers of 
ice cream, giving a 
product with desirable 
dryness and melt 
down. 


2: 


Distillation Products Industries is « division o¢ Eastman Kodak Company 
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TRORNOLOGYS 


. Bullelin Board 


IT’S LOS ANGELES IN '54-—JUNE 27 THROUGH JULY 1 
Second Call for Papers. 

is the deadline for abstracts, it is necessary to empha- 
size that not much time remains to get under the wire 
with your contribution 


already well along toward completion 


THE 1954 PROGRAM 


Hlere is the program, as now established, together 


with the leaders of the symposia and their addresses : 


Problems in bruit and Vegetable Research and Tech 
nology 
roressor Mac Gittivray, Department 
of Vegetable Crops, University of California, Davis, 
Californnia 
Changes in bloods as Influenced by Applied 
( hemicals 
De. Cartes Il. Matonry, National Canners As 
sociation, 1133 Twentieth Street, N. W., Washing 
ton ©, Dd, ¢ 
hood and Drug Standards 
Min. W 


pany, S00 Peshtige ¢ curt, ago Hhineors 


Foods Com 


Cilrus C oncentrales 
Dre. W. R. Rey, 


Vinute Maid Corporation, I'ly 


Recent Basic Investigations in Food Science 
Aksen Ousen, General Foods Corporation, 
Central Laboratories, Lith and Streets, 
Hloboken, New Jersey 
( onsumer Testing 
Dk. L. Western Regional Research 
Laboratory, Bureau of Agricultural and industrial 
Chemistry, U.S. Department of Agrieulture, Al 
bany 6, Califormia 
Varketing Problems 
Mik. Roy Waters, General Foods Corporation, 
250 Vark Avenue, New York 17, New York 
Special Purpose hoods 
De. 3842 Monteith Drive, Los 
\ngeles 43, Calitormia 
Seulood and Seafood Products 
Mr. Kari Shrimp, 
1200 West Ninth Street, Cleveland 13, Ohio. 
Hine and Wine-tasting 
Mr. W. Bere, Department of Viticulture, 
University of California, Davis, Californina. 
Food Engineering 
Dr. Curtis Mater, Continental Can Campany, 
Ine., 4045 West Grand Avenue, Chicago 39, Hlinots 
What's New In Packaging 
Dr. Kenneru W. Brigiron, American Can Com 
pany, Pith Avenue and St. Charles Road, May 
wood, 
Pectin and Peetio Materials m= Relation to blood 
Processing and Preservation 
De. Reese Vaccun, Department of Food Tech 
nology, University of California, Davis, Califormia 
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\lthough February 1, 1954, 


Some of the symposia are 


DECEMBER, 1953 


rose / oods 
Dr. K. G. Dykstra, Birds bye Division, General 
Foods ¢ orporation, 162 South Main Street, Albion, 
New York 

Advances in Fruit and Vegetable Dehydration 
Dr. Josern R. WaGner, Food and Contaime: 
Institute, I849 W. Pershing Chicage, 

(reneral Papers 
Dre. ArtuturR N. PRATER, Gentry Division, Con 
solidated Grocers Corporation, 837 North Spring 
Street, Los Angeles 12, Califtormia 

Roundtable Discussions 
Dr. M. L.. 


lcdgewater, New Jersey 


\nson, Lever Brothers Research Center, 


Southern California an Active Center for Food Re- 
search and Technology. Southern Califorma is well 
equipped with publicly and privately owned research 
facilities. Many of these are concerned exclusively with 
the betterment of food or food manufacturing. Indi 
cative, perhaps, of the attention being given research 
is the fact that the Los Angeles area is rapidly becom 
ing a leading center for the development of screntith 
imstruments. The production and development of eles 
tronic and optical measuring devices, formerly contined 
to centers east of the Mississippi, are now West Coast 
industrial interests. Most of the aids to the analytical 
chemist are now available to him almost next door 
equipment manufacturers are also well estab 
lished in the West, and the industry is closely coord: 
nated with Western food production 

Institutional research. Research in the public mterest 
is conducted numerous places in California, At the 
University of Califormia at Los \ngeles and at the Um 
versity of Southern Califorma much mterest has been 
developed in the field of nutrition, and few members of 
IT are unacquainted with the work of two fellow 
members, Dr. Harry J. Deuel (USC) and Dr. Max 
Dunn (UCLA). Notable contributions to our know! 
edge of nutrition have been made by both laboratories 
and, as one sign of their distinction, the findings made 
have crossed national borders to become well known 
internationally. At Pasadena the U.S. Department oi 
\griculture maintains its Fruit and Vegetable Labora 
tory. Although engaged in basic research the guide 
lines for the investigative work of this laboratory have 
always been industrial application. Under the guidance 
of Dr. EK. A. Beavens (IFT member) the laboratory 
serves the fruit and vegetable industries of Calitormia 
and neighboring states. Several members are 
counted on its staff including Dr. Louis Rockland, 
past chairman of the Southern Califormia section. Tear 
ther up the coast, in the Northern Califorma region, at 
\lbany, California, is the Western Regional Researcl 
Laboratory of the organization, one 
of the four great laboratories maintamed im the various 
regions of the U.S. by the Bureau of Agricultural and 
Industrial Chemistry, exercises under another active 
IFT member, Dr. M. J. Copley, general supervision oi 
the Bureau laboratories in the Far West area. The 
purpose of ULSD. A. work on the West Coast, as 


(Continued on page 28) 
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This, 
believe... 


A good name is the greatest reward any man 


or company can attain... 


A good name is honor, character, integrity 
and pride—in every product bearing that 


name, in all dealings under that name... 


A good name is a responsibility to sustain. 


Your confidence in the quality of Griffith prod- 
ucts, and our integrity, is a trust and an obliga- 
tion we always treasure. We know, by keeping 
faith with you, our reward is long enduring. 


fearrote 


PRESIDENT 


LABORATORIES, INC. 


CHICAGO 9, 1415 W. 37th St. * NEWARK 5, 37 Empire St. « LOS ANGELES 58, 4900 Gifford Ave 
In Canada— The Griffith Laboratories, Lid. » TORONTO 2, 115 George St 


PEPPEROYAL” and SOLUBLIZED SEA- 
SONINGS, made from Griffith's own 
spice extraction. A new high standard in 
flavor quality maintained under labora 
tory control. “Reg. U.S. Pai. Off 


PRAGUE POWDER — Reg 
U.S. Pat. Off A meat 


“G-5" A 100% fat 
iring compound, made or 
for use under U. S. Patent 
p 2054623. 2054624 PURIFIED* GROUND SPICE and CEREAL grates with fat by easy 
625 205.4626 BINDERS — Processed to minimize risk of spoilage stirring. Provides long pro- 
203462 eee from foreign substances. “U.S. Sterilization Pat tection against rancidity 
Nos. 2107697, 2189947, 2189949 An exclusive Griffith 
Formula 
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elsewhere, is to add to the national wealth and incon 
by discovering new and better ways to grow livestock 
and field crops and to find ways and means to utilize 
the products of the farm to the best economic advantace 
Finally, in mentioning publicly supported research, th 
work of the Food and Drug administration in the West 
Coast area should not be omitted 

Industry research. Vurning now for a quick look at 
industry-supported research, we are immediately con 
fronted with a dilemma. So many of the great food 
companies of California and the nation are engaged in 
fundamental or applied research—and often both—that 
space prevents mentioning them individually. Work on 
citrus products, for example, is being done by both the 
trade associations and individual companies—imere than 
a dozen of them. When one mentions the citrus indus 
try the names of numerous members—some fifty 
sixty—-would be listed. Since space is the problem, 
perhaps the name of A. J. Lorenz, because of his long 
association with the Institute and with the industry, can 
stand for the rest. It is perhaps natural to go from citrus 
products to another type of product associated with 
“southern climes’-—spices and condiments. Much scien 
tific work has been done in Southern California on 
spices, both those grown within the area and those 
imported from the Orient which lies over the Western 
horizon 

Running quickly over other product. fields—-several 
Ik are associated with dairy products research, 
for example, Milton E. Powell, general chairman of the 
1954 meeting in Los Angeles. The various companies 
that make up the dairy industry in California have well 
equipped plants and laboratories. President-elect’ of 
IFT, Dr. PK. Bates, is heading up one of the newest 
of these laboratories. 

Cereal and bakery products research is being con 
ducted in several places in the area, and the development 
of specialty foods, from salad dressing to honey, is an 
active technical interest. .\ score or more LET members 
are engaged in this type of activity. [t is not surprising 
that the beverage industries are active and prosperous 
in Southern California. Research on wine, on beer, and 
on the various fruit drinks, notabiy those prepared from 
citrus products, is extensive. Food technologists are 
to be found throughout these industries and have been 
instrumental, of course, in improving the standard 
heverage products and in the development of new ones 

Perhaps no area in the nation has maintamed a more 
persistent interest in dehydrated foods than has the 
West. Not only has much attention been given to those 
foods that dehydrate well but effort has been made to 
bring the more difficult products up to market quality 
In an area where crop surpluses can be depressing to 
the economy, efforts to find new channels of utilization 
are always followed with interest. Incidentally, at the 
1954 annual meeting progress in the dehydration field 
will be delineated and for those not aware of the ad 
vances made many surprises are m store 

In reviewing industrial research, mention should also 
be made of that being done by the pharmaceutical com 
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panics, more than a dozen of which are located in the 
area 

Though not so large an industry as in certain other 
areas of the country, there is a sizeable pickling indus 
try in California and several [FT members are engaged 
in technological studies in this field and in the fermenta 
tion field generally 

It is fitting, perhaps, to close this brief account with 
a reference to sea food research. Interested IFT mem 
bers who attend the annual mecting in Los Angeles will 
find a world of interest in Terminal Island, the locus of 
the California industry and the site of extensive research 
laboratories devoted to marine products. Located here 
are several members, among them Dr. Ernest 
(Geiger and Dr. Sven Lassen. 

Exhibit Space Rapidly Vanishing. Jolin S. Beckett, 
chairman of the [Exhibits Committee, writes: “If the 
‘shadows cast before’ (booth space sales) are any cri 
terion of the ‘coming event’ (1954 [FT Convention), 
it would appear that the whole World and his wife will 
be in Los Angeles next June! 

“Past history of IFT Conventions indicates that at 
this time of the year, space requests are scarcely be 
ginning to come in. For this Convention, to our amaze 
ment, the first request was received on November 20, 
1952! By the end of July, 1953, with no solicitation 
started as vet, nearly 40% of the space had been con 
tracted for 

“As of this writing (October 19), only 9 booth spaces 
remain out of an original total of 60. These range im 
size from & x & feet to 12 x 17 feet. They may or may 
net be sold by the time this is in print. 

“At the time we contracted for the exlubit area, we 
thought that we had arranged for ample accommoda 
tions for all possible exhibitors. It begins to look as 
though we had quite definitely underestimated. How 
ever, we will still take care of all exhibitors—in fact we 
are already negotiating for additional floor space 

“In all seviousness, any company that expects to 
exhibit at the 1954 Convention would do well to act 
quickly.” 

Please take note... 

The January issue of Food Technology will carry a 
progress report by the chairman of the technical pro 
gram, Dr. Arthur N. Prater, giving the current status 
of each symposium with respect to the nature and gen 
eral scope of the various sessions, their length, and other 
facts of interest. The reports are now coming in from 
the symposia leaders and the prospects for an excellent 
program of papers are most encouraging, Dr. Prater 
reports. .\ few of the symposia are virtually filled 


In an advance report of progress Dr. Helen L. [lan 


son, Who is leading the “Consumer Testing Sym 
posium,”” states that she has been tnformed of several 
promising papers on this topic that are under prepara 
tion. Dr. Hanson is endeavoring to have a program 
that will be of the greatest possible interest to those 
engaged in consumer testing. There are any number 
of methods available for consumer testing and for the 


most part they have been adequately described. How 


(Continued on page 34 following technical papers 
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welcome 


tne 
magna man 


@ in every industry in which essential 
oils and related products play an impor 
tant part, buyers extend a hearty wel 
come to the MM&R representative —the 
MAGNA man. 


These buyers know that the MAGNA man 
comes to them from one of the oldest 


and most respected Essential Oil firms in 


the business...that the quality of his 
products is beyond question ... that he 
brings with him a wealth of knowledge 
about their problems and helpful sug- 
gestions for increasing their sales. 


The MAGNA man is a good man to know. 
You'll find it worth your while to make 


him welcome when he calls. 


Magnus Moke Preynard 


Dine JSZI ONE OF THE WORLD'S GREATEST SUPPLIERS OF ESSENTIAL OILS 
16 Desbrosses Street, New York 13, N. 1. 221 North La Salle Street, Chicago 1, Iilineis 
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Studies on the Toughness and Histology of 
a 
Frozen Apricot Skins 
LEONORA HOHL STROHMALER 
(Manuscript reecived June 6, 1953 
The texture of fresh, frozen and canned apricot relation with physical characteristics, chemical compest 
skins are studied by several methods. Penetrometer tion, and luistological structure of the fruit flesh. Tukey 
and organoleptic comparisons are made immediately ont de 

‘ ouny fi) orted stology © 
before and after processing and after several storage : = “i \ 

periods. Histochemical studies of the cell wall con- Ing fruit of and Stocking 
stituents of fresh apricot skins are reported. Micro- 13) reviewed histological changes induced by process 
scopic studies are made of the fresh and processed ing, particularly by moist heat, in fruits and vegetables 
skins. A developmental study of the histology of the Consideration of the problem of tough frozen apricot 
skins from blossom drop to mature fruit is described. 

skins, always raises the question: Are the skins really 
Frozen skins are not found to be actually tougher ' : , 
than the fresh, but their disagreeable texture is ap- tougher in frozen than in fresh apricots or do they only 
parent because of changes which take place in the appear to be so by contrast with the flesh, which becomes 
frozen flesh tissue. Canned apricot skins are truly flabby as a result of freezing and thawing Phese 
more tender than fresh or frozen. tudies were undertaken to throw light upon this prob 

lem hie experiments included subjective taste te ting, 


Previous investigations have repeatedly reported a 


objective mechanical measurements of skin toughness, 


disagreeably tough skin texture in frozen apricot halves 


ind histological studies of structure, development, and 


[reviewed in Joslyn and Hohl (7)]. Consumers of the 


histochemustry of the skins 


commercially frozen truit have also expressed dis 


he last war EXPERIMENTAL 


approval of this characteristi During t 


there was approximately a 200-fold increase total 
| Penetrometer stud es. fs, Was measured 
volume ofapricots trozcon ilis was followed bv a sharp 
I byectively by means of a mechanical penetrometer (3 Pha 

1 Oi 
decrease which brought the 1949 California pack to only levice measured the relative weights required to penetrate piece 
a little over double that of 1941. During the following f skin tissue \ double layer of ski i ved upon a gla 

two packing seasons there was again a considerable platiorm. When the n arte i ght traveled along 
' - of graduated arm; when t tissue had been penetrated, an cl 
mcrease foll mwed a decrease 1) 1952 The ited a > 
} ’ | trical contact was mac Phe circuit was thus broken and the 
fluctuations were brought about by war and peacetime position of the weight was recorded. The readings should all 
economic conditions, poor quality being better tolerated have been comparable as long as the load was kept constant and 
in wartime It is impossible to determine just how the arm properly balanced at the z posit 
much the overall acceptability of frozen apricot halves Pe h 
na trozen apricot skil iiter several storage poriwn “are 
1 iffected by skin texture, but undoubtedly this factor 
is histograms in Figure | i these histogram 
Is significant represent the step mterva r rang thi vlich reading 
Botanically, the fruit of the apricot | Prius arment fell. The ordinates indicate t wnber of readings which fell 
aca l 4) is a typi il drupe It consists of a single ithin the particular stcy terval. | figure how that, with 
me exception, there wa i ral d vard trend wath tim 
eed surrounded by a stony endocarp (these two parts ; 

' orage m the meal represcnting t l requircd to pen 
together makin up the pit), a tleshy me sacarp, and an trate Ihe histogram for t Ferg ipricot skin shows a rather 
outer skin ot eplearp Phe ep irp comstists of an outer normal ition; t for t amples taken 
ingle later of epidermal ceils ome of which have long the several storage peri e somewhat skewed, The sample 

1 ch had be tore i 4 i! idl whoa low averag 
hairs—and an underlying hypodermal layer probably Age 
penetrometer value that t tep imterva the histogram 
of collenchymatous nature, which grades into the 
ecreased 
lying parenchyma. Occasional stomata oceur im the Frozen apricot skins of 4 varietic ere compared for tough 
epicarp epicarp thre prin subrect of this re by penetrometer measurcment ter montl ol storage 
ith the tollowing 1 ilt Royal, 102 +> .34 Lilton, O.99 4 
tudy 
| 36; Moorpark, 0.72 + .2 Hesse eedling No. D20-43 
There are few Speci data on the fistology of truitts ‘ 
1.3/7 + .49 
economic importance. Dorsey and Potter (35) studied Figure 2 present made from 
the structure and de veloy ment of the skin of the peach measurements of th Kit ned micot Fhese showed a 
hie ere particularly interested the epidermal teady decrease m t The readings mmediately attes 
1 , | canning were the most variable, and the skins grew gradually 


hairs and pointed out the great variation in this charac 


on « court! rine. hes 
ter nectariuie Very peache ‘ the penetrometer mea rement ere iracterized by 
apricots Iving between these two extremes. Curtis (4) rather high standard wind or variability. Some of thi 
rave good deseriptions of the structure ot thy epidermis variability may possibly be brought a t by local difference 
ot Moorparl ind «ot Roval apricots lle was interested ruising heale 
ing vth and ripening vould t | readily visible 
n possible correlation between structure and resistance 
extel iliy or by ot ! ter ‘ 
Nightings] ] 4 ] / 
to brow rot \ddomis, Nightingale, and Blake }) Organoleptic studies { taste tests made by a num 
tudicd thre development ind ripening peach s COT ber 1 expcrience i tral the labora 
tory awreed very closely th th ippraisa made by 


Berkeley &. te tre t \ tur the canned 
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Direct microscopic study of the skin. Vethods. For histo 
logical studies, skins of fresh and processed apricots were slipp 
off or pared from the flesh and gently scraped to remove bits 
AFTER $4 MONTHS of adhering flesh. Sections were prepared by the paraffin method 

AT O°F and stained with Delafield’s hematoxylin [Johansen (6/]. At 
other method of preparation of skin samples was by clearing 


| For this the gently scraped skin was treated with a 5% sodium 
30 AT O°F. the tissues of as much as possible of the ce contents 
he z unlignified cell walls thus became translucent, making those cells . 
= 20f with thick lenified walls more evident Clearing was followed 
Sin wt 10 by washing, dehydrating, and staining of the pieces of skin wit! 
safranin, and mounting without sectioning 
7 Observations In cross section, the frozen skin appeared 
Bye ¥ normal; that is, the cell walls were definite and distinct. In 
AFTER 5 MONTHS ontrast to this the sk ined icots section 
AT O°F contra the m oof canned apricot m cro 
is 220 appeared partially dissolved. This may be caused by the action 
Hs n O ; of heat upon the heat labile cell wall constituents, such as pecty 
bi» o| \ Se substances. The fresh skin was similar to the frozen. Thus it 
a appears that microscopic structure may be correlated witl 
< texture as judged by organoleptic and objective means 


«30 \ photomicrograph (Figure 3) was made through a piece ot 


S50. Y FREEZING cleared and stained apricot skin with the low power of the micré 
Wy, YW 


may be seen. These are complex strengthening cells (called 


sclereids) which are known to occur at the ends of the veinlet 
of many leaves including those of the apricot, but are scattered 
also throughout various other types of tissues. The skin selereids 
may be connected with the vascular system in the fruit flesh, or 
they may be independent idioblasts. Their discovery in the 


scope. Definite vascular elements scattered throughout the ski 
FRESH SKIN 


apricot skin was of considerable interest 
x Histochemical studies. \/ethods. Histochemical studics were 
14 a | B made of the fresh skin of the Royal apricot collected at Winters 


TEP iN R , in the 1950 season. The tests used were those described by 
STEP INTERVALS INCREASING TOUGHNESS 16) ened (9). they were tn following 

re aed 1. Distribution of penetrometer readings on frozen (a) For lignin, saturated phloroglucin in 18% HCl with a drop 
apricot skins. of concentrated HCI added at the time the test was made, gave 


( as res 0.000 } pave 
and troven samples When fresh apricot kins were cle wed and a red color it lignin w present, or 1:1 a metl vlen blue iv 


compared with the freshly frozen, there seemed to be little 
detectable difference between the two as far as actual absolute 
toughness is concerned. This agrees, in general, with the pene 
trometer data. However, there is a noticeable difference in the 
sensation which is produced by a fresh or a frozen apricot halt 
In the fresh fruit the underlying flesh and the skin adhere 
firmly towether whereas in the frozen, the skin tends to slip 
away from the flesh so that the resence of the skin is consider 
ably more noticeable in the frozen. Although we have not yet 
found an objective technique which is satisfactory for measuring 
the texture of the flesh before and after freezing, it seems very 


a greenish positive lignin test. (b) Por hemicelluloses, ale: 
holic phloroglucin plus a drop of concentrated HCl added at 


AFTER 24 MONTHS 
AT ROOM TEMP. 


AFTER || MONTHS 
AT ROOM TEMP. 


likely that the objectionable apparent toughness of the frozen 
ipricot skin is explained mainly by this tendency of the skin 
to separate from the flesh instead of adhering firmly to it, and 
by the breakdown which occurs in the tender parenchyma cells 
of the flesh 

lf apricots are frozen in shees rather than in halves, the 
objectionable texture of the skins is less noticeable | Joslyn et al 
(X/). This ean probably be explained by the smaller size of the 


INTERVAL 


AFTER 5 MONTHS 
AT ROOM TEMP 


pieces of skin tissue in the sliced truit 
It has frequently been observed that the vascular elements 
in frozen plant foods, especially in unblanched ones, become 


more noticeable than im the fresh. This is due to the mechanical 
strength of ther cell walls, which permits them to retain their 
original shape On the other hand, the types ot cells with softer 


5 IMMEDIATELY AFTER 
CANNING 

walls, characteristic of the main body of parenchyma tissues ot 
the fruit flesh which in the fresh state are rigidly held by turgor 
and osmotic forces, break down as a result of freezing and 


—- nwt 


thawing. Even though the penetrometer data indicated a gradual 
decrease in actual weight required to puncture the skin of the 
frozen fruit, the sensation or general impression upon tasting 
was still that the skin was tough: the canned, by contrast, was 
always tender to taste The fresh does not “taste” or “feel” 
tough to chew because the flesh is turgid and tirm and adheres 


skins and flesh would yield more rehable objective data 


wt 


NUMBER OF READINGS IN THE STEP 
oo 


38 


able apparatus, such as that deseribed by Volodkewish (72), tor Figure 2. Distribution of penetrometer readings on canned 
uch measurements, was not available apricot skins. 
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eared portion of apricot skin showing vascular 
clements, including sclereid (107 ™ ). 


test was mac i red test. ( kor cellulos 
“line gave i positive test Thi vas applied 
md after treatment with chlorine water and hot 
te t remove 1 Wis Methylene byline 1 40,000 
ose blue (d r pectins a very dilute solution of 
ad gave aj K |) tive test If lignin and celluloses 
i itter with Schweittzer’s reagent) the pectins 
isily discernible by this procedure, or by staming 
endar with methylene blue (ce) For cutin, addi 
in IV gave a range color or zine-chlorotodine 

s. By mea f these tests it was established that 
the flesh and epidermal cells consisted of cellulos 
th an outer layer of cutin on the epidermis. The 
hypodermal cell ere cellulose with a wide inner 
The sclerer ind vessels were predominantly 
ilso some cell and pectins Phe epidermal 
whited at the base, while the hairs themselves 
hily tor lignin, cellulose, and pectn Phere were 
differences im wall substances in various regions 


ymental study Vethods 


\ developmental study «ot 


m blossom to mature fruit was made during the 
ca i tree (probably of the Roval 
ving wu Berkeley, on the Universitv’s Oxford 
thi not a representative grow regi 
tal developmental stages should be similar for al 
lections were made at appr imately 10-day inter 
tt er eason (122 days total from Marcel 
\t cae collect either the entire trait or repre 
t inch thick mn any. direction 
tissue vere deaerated and 
thy] ales fixative (10) | 
the entire ser is complete he they ere 
ct v bv thi iratt method | lohansen | 
ted. a tained ith several staining schedule 
copi Growth and differentiation (sp 
The tonncrograph owl no Figure 
tore f the skin and more or les 
mig tis it t devel t 
ollectio Ni the b had just 
eveloy vary wig fruit as small 
rmit show the entire structure n 
& protective ver ( isted of a single epidermal 
from many hair id already 
tact, at nyured cre 
the enti ruit. lea epider 
il iter ell. Most of the 
lately uncle Vas made 
ir ‘ t he tuture stony 
i tf tiated just outside the young seed 
' furity t ed an anaston ‘ mall 
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vascular strands. t \ en om) some 
hat irker stal { t it tin tage 

igure (22 t e fruit had already grown 

ently so that i ti t flesh tissues and the 
st ( ild | wit ie heation as had been 
ised previously \tt t | \ ilready ditterents 
t There wa n hyy group, co sting of or 4 cell 
vers beneath the epid | ver omewhat larger 
" hameter than the epidermal cell wud smaller than the 
parenchyma cells rm epidermis together 
co tuted tl ki 1) vascular | les in the flesh were 
very plainly visibl 
Figure 6 (12 days aft { previou ec) there were me 

very 1 irke | cha t 1 i il eT ist averaus 
diameter f the th paren icell 

In Figure 7 (18 day t the most t ible change was 
that the flesh parenchyma tely | the hypodermi 
o that the | ‘ t imecer, making 
them more distinct from. ti 

In Figure & ¢€20 day t t in tendency had con 
tinued The vascular tra wa f occur here ind there 

In all subsequent stage tull turity (50 days after 
igure &) the char \ iil but shgeht. At 
nat ty the cells imi lat derlying tl kin were rather 


Figure 4. C 


dropping blossom (107 = ) 


Figure 5. Cr 
developing fruit 


ross section 


of 


a portion near surface of young 
22 days after blossom drop (107* ), 


oss section 
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Figure 6. Cross section of a portion of developing apricot 
fruit, near surface, 34 days after blossom drop (107 ~ ). 


Figure 7. Cross section of a portion near surface of young 
developing fruit 52 days after blossom drop (107 ~™ ). 


Figure 8. Cross section of a portion near surface of young 


developing apricot fruit 72 days after blossom drop (107%). 
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Figure 9. Cross section of mature apricot skin, 122 days 
after blossom drop (107). 


large and thin walled. Figure 9 shows a cross section of the 


mature skin alone, including the epidermis and hypodermis 
Probably the hypodermis plays a more important role than the 
epidermis in the toughness of the skin. The lowest row of cells 
in this photomicrograph shows the relatively large diameter of 
the cells of the underlying parenchyma. These large cells are 
involved in the breakdown causing separation of the skin from 
the flesh, after freezing and thawing 


DISCUSSION 

lhe evidence from the organoleptic, penetrometer, 
and histological studies presented, indicates that the 
skins of frozen apricots do not actually toughen, as a 
result of freezing preservation but that this effect is 
merely apparent because ot the large size of the flesh 
parenchyma cells just below the hypodermis, which are 
easily broken as a result of freezing and thawing, causing 
the skin to separate from the flesh. In the canned apricot 
halves this effect is precluded by the tenderization of the 
epidertnus and hypodermis resulting from heat process 
ing. Lhe cell wall materials of the canned apricot skins 
tend to swell and partially disintegrate, making the 
fimshed product (the canned apricot half) more accepta 
ble than the frozen. The wide inner layer of pectin in 
the hypodermal cells observed in’ the histochemical 
studies probably accounted for this swelling during 
canning 

SUMMARY 

Mechanical penetrometer studies of tresh, frozen, and 
canned apricot skins indicated that frozen skins were 
not actually tougher than fresh skins, but even grew 
less tough upon prolonged storage. Varietal differences 
in skin toughness of frozen apricot halves were also 
observed 

Organoleptic appraisal of the same material also 
indicated that the skin of the frozen fruit was not 
tougher than the fresh skin, but that the frozen skin was 
merely more prominent because it tended to separate 
from the flesh, which had lost its turgor after freezing 
and thawing 

listological studies showed that the cell walls of the 
canned apricot skins had a swollen partially dissolved 
appearance, probably resulting from changes in the mid 
dle lamellae and cell walls brought about by heat. This 
might explain their greater tenderness as compared with 
the fresh and frozen ‘skins. 

The chemical constituents of the cell wall materials 
of the epidermal, hypodermal, vascular, and flesh cells 
were determined histochemically 
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\ developmental study of the skin from blossom. to Er, F. \ tus for measuring 
mature fruit showed that most of the tissues, except the text ad facker 
1 3 $4 194] 
the hypodermis, present in the mature fruit had already a KOM : 
resistance to 
been differentiated in the fruit soon after the blossom cds aiid { 42. 39 (1928) 
had dropped The changes which took place were Das M. ] S \ st y of the structure 
mainly growth and specialization of the cell wall ma in relation to 
terial and cell shapes during maturation of the fruit. At : , v. 27 
maturity, the large relatively weak cell layers immedi 1940. McGraw 
ately underlying the hypodermis allow the breakdown 
which causes the characteristic skin sloughing of frozen ss. 9 M.A \ cial freezing 
apricot halves t pr - 
1048 
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Boggs, Western Regional Research Laboratory, Albany, Cali 1 t ant init Part II] 
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making the histochemical tests, to Florence Pen, formerly of I | vy York, N.Y 
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Vitamin Retention in Peas and Lima Beans After Blanching, 
Freezing, Processing in Tin and in Glass, After 


Storage and After Cooking’ 


N. B. GUERRANT MARY B. OHARA 


Department ef artcultural and logical Chemistry, The Pens rtd 
(Manuscript receives Ml 18. 19 

Effects of current methods of preservation and of vi to the 1 ‘ tors it ed Because ol 
cooking on the vitamin retention in peas and lima the variations in exnet nial tech , nd in results 

beans are reported. Data on the retention of thiamine, 
it is difficult to « e re t micrit of the dit 

riboflavin, niacin, ascorbic acid and carotene during a y 

12-month storage period are provided. ferent) methods of preservation, 1e.,  Treezing 
pr ng ti i mm) ela from the 
lhe scientific literature contains many references pet tandpoint of nutrient ention. Mats tudies of this 


taining to factors influencing the nutritive value of fruits 


incl evetahl s, 


and vegetables. .\ considerable proportion relate to the nl veudtatds Std rent sources and freauently. of 
etfect of processing and of storage on the vitamin con differer irietv and lif nd fruits and veswtalst 
tent of these foods. The series of studies recently prepared and handle different manners: ienne tu 
sponsored by the National Canners \ssociation-Can iority of data are enable to comparison. Be 
15, 20, 25, 28) Nas been concerned primarily with fa rin ectiontinn. in 
tors which influence vitamin retention in fruits and or the vegetable wes m the san ource, prepared 
vegetables during the canning operation and during processed in tin, processed 
subsequent storage of the processed foods. Investiga n glass. stored e! ntrolled conditions, and were 
tions also have been carried out which have been con uhseauently 2 ‘tervals for theie wits 
cerned with some of the factors affecting the vitamin bi fter applying a uniform 
content of fruits and vegetables during their prepara king procedure. 1 thin abtert int cock 
tion for freezing, during freezing, and during frozen ing it ch a ated te t importance in that the 
storage The results of these studies often have varied nutritive ili the Is pre erved by the ditterent 
Authorized tor publi itor ! Mav 4. 1953 i paper No proced cool and 
1798 in the Journal seri f the Pennsylvania Agricultural the percentage une utrients which reach 
the plate of the is an mnportant consideration 
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in evaluating the etfectiveness of the several methods ot 
preservation 

The data reported at this time were obtained in the 
course of such an investigation in which peas and lima 


beans were the foods under study 


EXPERIMENTAL 


tivation w i il 


bee procedure toll 


owed m tl 


adequate and uniform lot of each « he vegetables to be studied 
vere obtamed from known soures (b) the vitamin content of 
the fre«] vevetable | after ben cooked by a 
uniform cooking procedur is determined; (c) the blanched 
vegetables were preserved | cesing, by processing im tin, and 
by processing m= gla he preserved vegetables were 
tored for one vear under customary conditions of storage: and 
(e) the change m the vitamin content of the preserved vegetables 
vas determined by appropriate analyses at definite intervals 


during the storage pertod Inasmuch as a great amount ot 


malytical work was anticipated only vegetables were selected 


| 


for study at this tim Peas and lima beans were chosen because 


both are widely used mm the Ameri dietary and are preserved 
large quantite ‘ vy and by canning 

Fancy grade Teton peas and Clark's bush lima beans were 
obtained im se: in 150-pound lots from a local cannery. The 
freshly harve vegretables were vined, washed, placed in 
enamel-lined contamers covered with chipped 1 and brought 
to the laboratory. After beime drained and hand picked to re 
move chipped tes ’S.nound hatches of the vewetables 
were uspended in cheeseclotl h (200 Fo) 


pend ote 

5 gallons of water, cooled dramed for 3 minutes 
ml reweighed in order to rmine weight losses during 
blanching. The several batches of the blanched vegetables wer 
combined and thoroughly mixed preliminary to freezing and 
canning. The peas were blanched for 3 minutes and the lima 
beans for 5 minutes 


Freezing of vegetables Phree-hundred g. portions of the 
blanched vegetables were placed in heavily-waxed cubical card 
hoard containers preliminary to freezing. This quantity of the 
vegetables permitted approximately one-fourth inch head space 
The cartons were sealed and the vegetables frozen in a small 


chest-type of freezer.” in which the temperature ranged from 

to —32" C. (—22” to during the 48-hour period 
following the placing of the tood in the freezer. The frozen vege 
table was stored im a similar type of freezer and at no time 
during the storage period was the storage temperature observed 
to be abewe Ww 

Processing in tin. Four 100-gram portions of the blanched 
vegetables were placed in No. 2 tins, 200 g@. of hot brine (20% of 
v«lium chloride in distilled water) added. The contamers wer 
closed in an automatic closing machine, and then processed » 
in experimettal-type of retort at (240° BL) 
tity of the vegtables permitted approximately one-fourth meh 


quan 


ul pace The pea were packe om plaim titis and processed 
for 35 minutes while the lima beans were packed m C-enameled 
tis and were processed tor 45 minutes. At the completion of 
the processing, the contents of the retort were cooled by means 
of cold water, the tins wiped dry, and then stored on shelves in 
i small darkened room in which the annual temperature varia 
tion ranged from 20° to 29° (OR to FL) 

Processing in glass. |hree 100-gram portions of the blanched 
vegetables were placed in pint-size glass jars (similar to those 
used in home-canming), the hot brine added (2¢¢ of sodium 
chloride in distilled water), the jars closed by means of screw 
caps and rubber gaskets, placed m the retort and processed at 
(240° One hundred and titty of the brine was 
used with the peas and 175 @. was added to the lina beams. The 
peas were processed tor 35 minutes and the lima beans tor 45 
minutes The vegetables processed in glass were allowed to 
cool gradually im the retort, the lids of the containers tightened, 
and then the processed product was allowed to stand at room 
temperature until cool When cool the verctables processed 
in glass were stored under the same conditions as those processed 


m tin 


DECEMBER 


Cooking of vegetables. \Weighed quantities of the vegetables 
were cooked over an electric hot-plate and in quart-size enameled 
kettles having tightly-fitting enameled lids except at a small 
convex pouring lip which served as a steam escape 


In cooking the fresh vegetables, a 300-gram portion of t 
product was added to 150 g. of boiling salted water (20¢ solu 
tion of sodium chloride in distilled water), the lid placed 
on the kettle the contents brought to a boil and boiled gently 
ked vege 

Distilled 


water was added to compensate for weight losses during cooking 


for-25 minutes. The liquid was drained from the co 
table and the liquid and solids weighed separately 


owlng to the escape Of water vapor 

In cooking the frozen vegetables, a 300-gram portion from 
the combined contents of 2 cartons of the frozen product was 
poured into 150 g. of briskly boiling salted water (20¢ sodium 
chloride m distilled water), the lid pl iced on the kettle and t! 
cooking continued for 5 minutes after the contents of the kettle 
roturmed to the boiling temperature \t the end ot cooking 
pertod, the procedure following was the 
vith the cooked fresh vegetable 

Vegetables processed in tin containers and those processed 1 
glass containers were cooked im essentially the same mannet 

ents trom 2 containers were aimed on heavily timed 


screens for 2 minutes and the solids and liquid weighed sepa 


rately. Three-hundred g. of the solids constituted a sample. 
the mstance of peas, a proportion il part of the liquid) drained 
from the processed vegetable was heated to boiling in a covered 
kettle, the peas were then added and the heating contimued until 
the contents of the kettle had resumed boiling and had boiled 
for 10 minutes. Here again weight losses were compensated to 
by the addition of thistilled water 
lima beans all of the brine was absorbed by the vegetable wit 


During the processimeg 


the formation of a jelly-like consistency which made it impos 
ble to separate solids from liquid. Therefore, in cooking thi 
processed lima bear a 300 gram portion of the composited 
contents from 2 contaimers were added to 150 g¢. of boiling dis 
tilled water m a covered kettle and the content of the kett 
brought to botling and boiled tor 10 minutes. Weight loss dur 
ing cooking was compensated tor by addition of distilled water 
In cach instance the solids and liquids from the cooked vegetabl 
were recombined in the proper proportions to form the sample 
for vitamin assay 

Sampling for vitamin analysis. Kepresentative samples were 
taken from large lots of the fresh and blanched vegctables 
the cooking tests and for vitamin analyses. Samples ot the 
served vegetables were taken from the combined contents of a 
least 2 containers. These samples were taken tor the cooking 
tests and for vitamin analyses immediately after freezing or 
processing and again atter 1, 2 . 6, 9, and 12) mont! 
of storage 

Vitamin assays. 
various vitamins were those Which have been widely used i 


Procedures tollowed m= assaying tor thi 


studying the nutritive value of vegetables. All determination 
were carried out in duplicate and re-assays were made on those 
samples yielding questionable vitamin values. The data reported 
represent the average value of 2 or more determimations and art 
expressed in terms of the percentage retention or loss of th 
respective vitamins based on the’ vitamin content of the tresh 
unblanched vegetables \scorbu Th (reduced form) Was 
termined by direct titration with a standard solution ot 
dichlorobenzenonemdophenol. preparing the vegetabl 
tracts tor assay weighed quantities of the vegetables Vere 
pureed by blending for 3 minutes in a Waring blendor with ar 
equal weight of 6° metaphosphoric acid solution .the blending 
being carried out m an atmosphere of nitrogen. In preparing 
samples of the vegetables for assay for thiamine, ribotlavin, and 
niacin, definite weights of the vegetables were blended tor 
minutes m an equal weight of O.1 N sulturte acid to which had 
been added 1 ml. of chlorotorm. The blended samples were 


transterred to pint-size glass jars, layered with 2 ml. of toluenc 


and stored under retrigeration until assayed. Thiamine was de 
termined by the thiochrome method essentially as outhmed by 
Conner and Straub (4 


fieation (24) of the microbiological method ot Snell and Strong 


Riboflavin was determined by a mod 


21). Niacin was determined by the microbiological method ot 
Snell and Wright (22), using the basal medium suggested by 
Krehl, Strong, and Elvehjem (174 
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imp! vegetal ( the carot e determination 
| assav a by blet } minutes 
gz hie t or tl ve tal ith an equal weight of a 
1% ‘ ‘ dt 1, d storing th 
re r ret mitila aved The assa Was 
irri ya t d by Moore and Ely (1 using 
tr the ‘ dium sulfate as the dehydrating 
agent, ane te the chromat iphic columns 
( centra i t © 7 t cluate \ 1 isured at 
450 Beckman Quartz spectrophotometer. All vitamit 
alii ye t calculate t bas f micrograms or milli 
1 ital 100 t original ve ib] and then 
in tert it | entage retent or percentage t vitamin 
lost 
RESULTS 
he data obtained during the course of the studic ave bes 
mma 1 and typical data are presented in Tables 1 and 2 
DISCUSSION 
lypical data relating to the vitamin content ol thie 


influenced by blanching, preset 


vation and by cooking have been summarized and are 
presented 1 lable 1 

It is to be noted m these data that each vegetable 
lost apptoximately one-thi dof its original ascorbi 
wid content during blanching. This magnitude of vita 
min loss is within the range reported as resulting trom 
thre commercial blanchu thie two vegetables 7 
15, | decrease 11) ascorbi acid 
content is due to the combined effects of loss ot the 
Vitamin through solution im the blanching water and 


through the destruct: of the vit unin, perhaps through 
oxidafior Since the 2 vegetables used im these studies 
were in the carly st maturity it is highly probable 
that shorter blanching periods would have proved ad 
quate irot the standpoint of enzyme mactivation and 
might have resulted in smaller losses ot ase orbic acid 

Both vegetables sustained further losses of the vita 
min during the time required for packaging and for 
freezing. The peas lost 12% and the lima beans lost 
of their ong) i} ascorbic acid content during this 
period Manched pea processed and those 
processed in glass t ay 200% of ther 
original ascorba acid content during ickaging, process 
Wye, and cooling, vhereas the blanched lima beans lost 
appro iatels their content of this) 
under dit ( ditions 

hie subsequent iscorbu acid trom the 
tables process din vila ind stored for 12 months was 
considerably greater t n from the vegetabl proce ssed 
in tin and stored for the same per al der similar 
conditions. Loss of ascorbic acid from the trozen peas 


TABLE 1 


The vitamin content of peas and 


during the 12-month st e period was approximately 
() whereas the | 1 beat istained a smiallet 
loss of the vitamin duri that period. Lhe loss of ascot 
acid fron) peas ind beat processed and 
stored in tin was of the ! relative magnitude as those 
reported for the commerct ly processed vegetables 
Phe loss of ascorbic ac luring the cooking of the 
veut tables t le wing a [2+ nth storage yx riod ranged 
from 1% for the proce ola ima beans to 24% 
for the frozen lima beat the vitamin dur 
ing the cooking © the peas ilter 12 m nths of storage 
ranged from 13% te Is It is to be m ted that the 
losses of ascorbic acid during « kine were not due to 
leaching inasmuch as the samples ed for vitamin 
analyses contained both the selids and liquid Phe over 
loss of ascorbic acid from) peas duri blanching, 
freezing or processing and my amounted 
to SO 82, and re pectively the frozen vege 
table. for the vegetable processed-in-tin, and for the 
vegetable processed in-gl vhereas the corresponding 
losses of the vitamin from. the lina beans were Sd, Q2, 
and 95%, respectively \itl the total lo of ascot 
hic acid following each type of preservation seemed 
considerable, 1t was of intel t to not that unblanched 
peas, frozen and tored er « mparable conditions, 
retained only 25‘ ‘ t r original ascorbic ac id aites 
12 months of ste ‘ nd only 140 after subsequent 
oking Llenee the | mned betore Ireczing re 
tained more cid fter 12 n nth ol trozen 
ste than did the Nanched yp nd the latter were 
no longer usable bee ‘ fy r quality Phe loss ot 
ascorbic acid during « cemed to va mewhat 
with the particular ve retable and al ith the previous 
treatment of the respective evetabl 1 hie verave loss 
of the vitamin from tl ( duru 13 different cook 
ine tests was 18.50. and the lima beans was 15.7% 
the onginal iscorl | content 
Data relative t the retent f a id, thia 
nune, riboflavin 1 ! 1 carote pea and of 
corbie acid, thiam flavu nd miacin by lima 
hear ifter blanchi te reez r processing 
tin or in gla iter storage for different periods, and 
ul equentl ifter re presente in lable 2 
nee the initial anal the | heans imadicated a 
carotene content cen ed ‘ ol caro 
te lo not ly re t thre rinental 
en} ed le nal were 
t ma nt! evet ( It the vegetables 
ing and by cooking 


lima beans as affected by blanching, by proces 
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were subjected to vitamin analyses at more frequent 
intervals, data are reported only for the O, 3, 6, and 12 
months storage period 

\n inspection of the data presented in Table 2 re 
veals that, of the 5 vitamins for which assays were 
made, ascorbic acid was most adversely affected by 
blanching, by freezing, by processing, by storage and by 
cooking. On the other hand, carotene was least ad 
versely affected by each of these experimental cond 
tions. In fact there were numerous instances in which 
an apparent increase in carotene content resulted from 
blanching, from processing, and from) cooking, and 
there were a few mstances in which the carotene con 
tent appeared to increase as the result of storage. Simi 
lar observations relative to mereases in carotene con 
tent have been noted previously (5, 7, & 10, 15, 29). 
Phis anomaly may be attributed to a number of factors 
among which are: (a) good stability of the carotene 
under the conditions involved, (bb) loss of non-care 
tenoid solids during the blanching and washing, and (c ) 
increase in the extractibility of the carotenoid pigments 
as the result of processing, ol storage, and of cooking 
\nother apparent anomaly observed in the present 
tudies indicated that cooked frozen lima beans fre 


quently indicate a higher thiamine, riboflavin, and miacin 


content than do the uncooked beans. However, it ts 
believed that the slightly higher vitamin values observed 
are due to the inereased extractibility of the vitamins 
from the cooked vegetable 

Loss of thiamine from both peas and lima beans as the 
result of blanching was less than the loss of ascorbic 
acid. As has been previously reported im connection 
with the preservation ol peas (18), no marked loss of 
thiamine resulted from freezing. On the other hand 
lima beans did lose a measurable amount of thiamine 
during freezing and sustained additional losses during 
frozen storage. Furthermore, processing in tin and im 
vlass, and also subsequent cooking did affect adversely 
the thiamine content of both vegetables. Increasing the 


TABLE 
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storage period from 0 to 12 months resulted in a fur 
ther loss of thiamine from the vegetables. Peas, 
blanched, then frozen or processed in tin or processed in 
vlass, then stored for 12 months and subsequently 
cooked retained 52, 34, and 30%, respectively, of thet 
original thiamine content, whereas lima beans, under 
similar experimental. conditions, retained 45, 16, and 
16% , respectively 

Both peas and lima beans lost approximately 20% of 
their riboflavin content during blanching, but there was 
essentially no loss of this vitamin during freezing o1 
during processing. Twelve months of storage re sulted 
in a slight loss of riboflavin from frozen peas whereas 
those peas processed-in-tin and those processed-in-glass 
lost 30 and 359%, respectively, of the vitamin when 
stored for 12 months at room temperature. The lima 
beans which had been processed in glass sustained the 
greatest loss of riboflavin during storage. Cooking of 
the 2 vegetables resulted in only small additional losses 
of the vitamin. Peas which had been blanched, frozen, 
processed in tin, or processed in glass, stored for 12 
months and then cooked, retained 72, 59, and 53, 
respectively, of their original riboflavin content whereas 
lima beans under similar experimental conditions re 
tained 53, 51, and 50%, respectively, of this vitamin 

Niacin retention was reasonably good under all ex 
perimental conditions. Peas lost 100 of their miacin 
content during blanching whereas lima beans lost 26% 
Loss of niacin during freezing or during processing did 
net exceed 20%. Loss of this vitamin during 12 months 
of storage ranged from O to 210 and was somewhat less 
from the pea than from the lima beans. Both vegetables 
sustained only small losses of macin when the fresh ot 
blanched product Was frozen, processed, or cooked 
leas which had been blanched, frozen, processed in tin, 
or processed im glass, stored for 12 months, and then 
cooked, were found to have retained 81, 69, and 73% 
respectively, of their original macim content whereas 
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Vitamins retained by peas and by lima beans, after blanching, after freezing, after being processed in tin and in glass, after 
storage, and after cooking. (Retention based on the vitamin content of fresh, washed vegetable) 
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The Determination of Volatile Reducing Substances (V.R.S.) 


an Aid in Quality Control of Fish Products’ 


LIONEL FARBER anp ANNE CEDEROUIST 


Research Laboratory, George Wilhams Hooper Foundation, University of California, San Irancisco, California 


(Manuscript received June 5, 1953) 


The concept of quality is discussed from two points 
of view; namely, the distinction between an accepta- 
ble or wholesome product and one that is not, and the 
extent to which a given commodity meets some ideal 
condition or standard. Illustrative data have been pre- 
sented showing the possible application of the deter- 
mination of the content of volatile reducing substances 
as an aid in evaluating the aforementioned aspects of 
quality. Data for the content of volatile nitrogen 
compounds have also been included. 


(Quality is a term frequently employed but difficult to 
detine. Quality seems not only to have different mean 
ings for different people but also has various frames 
of reference. Since the quality of fish products, a sub 
ject on which attention has been focussed in the past 
and must continue to be in the future, is a problem that 
must be tackled at every stage of operations in the fish 
ing industry, a means of distinguishing quality readily 
and quickly is of the utmost value. 

In this paper two of the several possible interpreta 
tions of the significance of quality will be employed ; 
namely (a) quality as the distinetion between acceptable 
amd not acceptable products, that is to say, products 
which are or are not wholesome and tit for consumption 
by man or animal, and (b) quality as a measure ot the 
extent to which a given commodity compares with an 
ideal standard 

Phese two meanings probably overlap, since they both 
can be regarded as opposite ends of a scale of values or 
characteristic properties sought in a commodity. In 
the present treatment, however, these two aspects of 
quality are discussed separately. The possible applica 
tion of the volatile reducing substances (V.R.S.) pro 
cedure to the problem of quality evaluation is discussed 
by means of illustrative data for various kinds of fish 
and fish products 


QUALITY AS A MEASURE OF WHOLESOMENESS 


The evaluati n of that phase of quality which ts based on the 
determination of the wholesomeness or fitness for use of fish 
products has received much attention. Many methods for 
achieving this have been proposed but their success has varied 
In this laboratory the effectiveness of a number of methods as 
indicators of the state of freshness of fish and fish products has 
heen investigated for quite some time. None of the hitherto 
proposed or recommended methods has proven of general applica 
bility and usefulness. 

The procedure developed in this laboratory is based on the 
determination of the content of volatile reducing substances as 
the measure of the odor and hence of the condition of a sample 
(4). With this method a close correlation between the chemical 
value and the organoleptic judgment has been obtained and a 
reliable evaluation of the state of preservation of fish samples 
can be made. A review of previously proposed methods and ot 


* Based on a paper presented at the Thirteenth Annual Meet 
ing of the Institute of Food Technologists, June 21, 1953, at 
Boston, Massachusetts 


the application of the determination of the content of volatile 
reducing substances to the problem of fish spoilage has already 
been published (3). Some more general applications of the 
V.R.S. procedure to food commodities other than fish have 
also been described (2). The details of the method will be found 
in the above-cited papers (2, 4) and hence in this paper data are 
confined to those that show the applicability of the V.R.S 
method to the determination of the wholesomeness of a variety of 
raw and canned fish taken from commercial channels, in con 
trast to the largely experimental nature of the samples pre 
viously used (3) 

Table 1 shows data obtained from 2 batches of ground raw 
rock cod, on which V.R.S. and volatile nitrogen determinations 
were made. All volatile nitrogen determinations were made by 
the micro diffusion technique of Conway (7). The marked cor 
relation between the organoleptic and chemical judgments is 
evident, including the volatile nitrogen compounds. In Table 2 


TABLE 1 


Volatile reducing substances and nitrogen compounds 
in ground raw rock cod 


VRS Volatile nitrogen per 100 ml 
press juice 
micro 
Organolepti 
equivalents 
condition 
reduction per Total lrimethyla 
5 ml. press . mine 
juice 
Fairly fresh, passable odor 16.0 5.5 0 
Sickening sweet off odor, 
not passable 53.4 0.2 4.8 
TABLE 2 


Volatile reducing substances and nitrogen compounds 
in frozen Dover sole fillets 


VERS mg. volatile nitrogen 
per 100 ml 
Organoleptic condition 
rimethyla 


otal 
mine 

Generally passable, none 

with off odor 4.2 +1 34 0 
Generally fairly passable, 

some fillets wih slight off 

odor 9.3.19. 15 11.0 
Mixed fillets, some passable 

and some with off odors 13.9 f x? 12.4 4 
Mixed fillets, some passable 

and many with definite off 

odors 11.8-32.7 19.0 
Definite off odors, not 


are shown values for V. KOS. and volatile nitrogen compounds 
in a series of batches of frozen raw Dover sole fillets in various 
states of preservation. The progressive increase in V.R.S 
content and volatile nitrogen compounds with spoilage is marked 
and quite definite. Samples from a pack of chum salmon canned 
after increasing storage periods at an average temperature of 
65° F. in the raw state in the round were obtained through the 
courtesy of the Northwest Branch Laberatory of the National 
Canners Association in Seattle, Washington. The results of 
the examination of these samples are shown in Table 3. The 
marked progression of the V.R.S. values with storage time 
is noteworthy. The organoleptic judgments paralleled the chemi 
cal findings. However, some difficulty was experienced in 
organoleptically distinguishing fish stored 7 and 31 hours from 
those stored 31 and 55 hours, respectively, whereas V.R. S. 
values increased progressively with the post mortem age of the 
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Volatile reducing substances and nitrogen compounds 
in canned fish 


Volatile reducing substances in chum salmon canned after 
progressive raw storage in the round at 65 F 
average temp. 
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Flavor Evaluation of Canned Cling Peaches* 


SHERMAN LEONARD, BOR SHIUN LUH, anpb ELLY HINREINER 


Department of Food Technology, University of California, Davis, California 


(Manuscript received June 5, 1953) 


An attempt is being made to correlate one or more and to plant breeders in) improving the quality ot 
analyzable chemical or physical properties of cling canned cling peaches. 
peaches, such as the ratio of soluble solids to total ; 
acidity, volatile reducing substances or color with fla- EXPERIMENTAL MATERIALS AND METHODS 
vor of the canned fruit as evaluated by organoleptic 
Kaw materials selection. The truit used in these experiments 


methods. Such an objective analytical procedure, par- 
ticularly one that is applicable to the raw fruit, 


h om at the 4 


was all from the Marysville District. whi 
in Califorma. In the season of 


wacl prod iw al s 
would be of considerable value to the canning industry pre : 'p " peach producing area ; 
ons w hes as ste trom com 
in improving the quality of canned cling peaches. 1952, 12 ton f Halford cling peacl was harvested Irom com- 
mercial orchards in good condition and under normal cultural 


For the 1952 season Halford cling peaches grown . 
in California have been sorted according to size and practice. The average age of the trees ranged from 3 to ” 
maturity and canned under rigidly controlled condi- year Sulticient — = desired size and color wert selected 
tions by commercial procedures. Samples of each lot from each lot to yield at one Cas (24 x No 
were analyzed for total acid, soluble solids, pH, ascor- canned product. A total of 55 cases of canned peaches of dit 
bic acid, tannin, volatile reducing substances, texture ferent maturities and sizes was obtained ; 
and color before canning. About 69 days after can- Phe color classification was made according to th epacininnah 

deve loped by \\ hipple 27), im which flesh color of the peaches 


ning, the samples were submitted to panels for or- , 
was compared to yellow-colored rings under a standard 


ganoleptic evaluation. Portions of those same samples 

were analyzed for chemical and physical properties source. The color of the optimum maturity ring ts comparabl 
ent o plate YL 6 in M:; and Paul's (19 Netionary of Color 
The results of these flavor ratings by taste-test pan- to plat af cerz and Paul's (19) [ictionar) 

ah whereas the minimum maturity ring ts closest to plate LOW 
els have been compared with the chemical and physi- Peacl i cee 
cal analyses and useful correlations are indicated CQCHES OF Make Chowe-grac 

canned pe whes im accordance with U.S. D. A. standards The 


color grading of the tresh peaches was done accordimege to th 


light 


\ major problem canning cling peaches the following scheny 
flavor evaluation of the canned product. flavor in the 
Color descriptions used in harvest maturity study 
canned fruits is dependent to a large extent on the of cling peaches 
maturity and handling of the fresh fruit prior to can 
Approximate Approximate 
ning. Numerous investigations have been reported on Suitabilit 
maturity and canning quality of freestone peaches (/ ali. 
5.7, 8, 18, 21, 22), but information on harvesting ma te 
Light wreen Plate K 
turity of ching peaches and their influence on quality of Light yellow Plate 19, K Not 
the canned product is meager Vellow. with Hatt | Plate 9. K Relow 
Vhorough investigations on the maturity of freestone range cast maturit 
; Yellow, with Plate K3 Minimum maturit 
peaches and its influence on the quality of the canned cant wate 
product have been published by Neubert ef al. (27, 22), orange cast 
Yellowish orange | Plate 9, K4 Middle mat 
and Caldwell and coworkers (35, 7), but these studies Yellowish crane Le Opt 
on canning al clingstone peaches. 
if nie rd 
\lthough Allen (7) considered certain changes im cling The peaches were classified into 6 size ranges according t 
heir suture diameters, 1 2% to 21% in.; 2% to 2% in.; 
peaches during ripening, he did not work with) the ham 
244 to 2 m; 2 to 23, m.; 24, to and over 3 in. Size 
canned product separation Was based on the largest diameter perpendicular tor the 
In view ol these facts, an attempt Is heimnyg made to axis of the fruit that will not pass circular rmes oft viven 
correlate certain objectively determinable factors with diameter (1/0 The peaches were picked in the morning and 
flavor of the canned fruit as evaluated by organoleptic canned the following morning 
Physica nd chemical tests fen representative peaches 


from each size and color classification of fresh fruit were used 


Such an objective analytical procedure, if cot 


methods 
related with the more subjective organoleptic tests, for the investigation of physical and chemical 
would be of considerable value to the canning mdustry Analyses of the tresh samples were made within 24 hours after 


properties 


the time of harvest 
Total titratable acidity. Duplicate 10 g. samples of the pulped 


obtained b 
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RESULTS AND DISCUSSION 


Characteristics of Halford cling peaches at harvest. 
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TABLE 1 
Effect of harvest maturity on physical properties of Halford cling peaches,’ 1952 


‘ 


and other fruits (7, 27, 22), although Neubert (22) 
has mentioned that pressure tests are of limited useful 
ness. Chur results indicate that when Halfords reach 7.2 
pounds pressure test they have attained optimum color 
yracte inilar trends were obtained by using the 
hristel Texture Meter on the same samples. Since 
peaches of different varieties and localities may not 
reyister the same pressure test even at the same stage 
of maturity, this work may not be generally applicable 
Furthermore, the difference in pressure readings and 
texture meter readings between minimum and optimum 
color ranges was not sufficiently large lhus texture 


readings can serve only as a rough estimate of maturity 


of cling peaches 
Total acid. The total acid content of Halford ching 
peache s decreases as they become more mature on the 


tree (Table 2). That there is a gradual decrease in 
acidity with maturation has similarly been reported by 
\llen (7) and Neubert ef al. (22). As will be shown 
later, the acid content of the fresh peaches prio to 
canning is related to the flavor of the canned product 

pli. The pil values show trends similar to total 
\s the fruits develop on the tree, the pH im 
(owing to the highly buffered system im the 


acidity 
eTcases 
peach, the pill is not sensitive enough for maturity 
evaluation in the camming range 
Soluble solids \t various harvesting maturities 
covered by this study, gradual increase of soluble solids 
with maturation was observed. In compartson wath the 
color and texture readings, it seems that soluble solids 
content alone is not a eritical index of maturity. Fisher 
11) also has stated that the ditlerence im soluble solids 
between mature and immature treestone peaches is too 
small to be of value as a maturity index 
Ratto of soluble solids to total acids 
have indicated an increase in soluble solids and a de 


The above data 


crease in total acids during maturation of peaches on the 
tree. In green fruit the soluble solids content 1s lower, 
but the acid content is higher than in matured fruit. By 


Flesh ‘ressu Christel texture 


color $ meter reading 


green 
green 

t matured 
not matured 
minimum maturity 
middle maturity 
optimum maturits 


taking the ratio of the soluble solids to total acid 
(S.S./.A), a number is obtained which is even more 
indicative of the maturity changes. Table 2 indicates 
that the value of S.S./.\ increases gradually from 16 
to 36 during maturation of Halford peaches on the tree 
Ascorbic acid. Vhe ascorbic acid content of Halford 
peaches increases with maturation on the tree. In very 
green peaches only 4 to 5 mg. of ascorbic acid per 100 g 
of peach tissue was found. In the case of matured 
peaches, 14.4 mg. per 100 g. was observed. This result 
seems to be contradictory to the work of Zielinski (25) 
who stated that at the time of harvest there was no 
significant difference in ascorbic acid content. He 
demonstrated, however, that significant differences im 
ascorbic acid content may be foursd among different 
varieties of Oregon freestone peaches. Lantz (17) re 
ported that the variation in ascorbic acid content in New 
Mexico freestone peaches was from 4 to 33 mg. per 
100 g. of peach tissue. At any rate since ascorbic acid 
content mn seems to vary among varieties, it proba 
bly wall not serve as an effective criterion of maturity 
when considering a number of ditferent varieties 
fannin. The amount of oxidizable tannin in Halford 
peaches remains practically unchanged during the first 
stage of maturation on the tree. During later stages ot 
maturation it increases slightly. Since tannin content 
in freestone peaches has been reported to be a charac 
teristic of variety (3), and also to vary from year to 
year (22), it probably will not serve as a criterion of 
Although Neubert ef al 
) found a slight decrease in tannin content during 


maturity of the fresh peaches 

maturation, their data were not entirely consistent 

Flavor evaluation by triangular taste test. \iter a 
storage period of 2 to 3 months at room temperature, 
the canned peaches were evaluated for flavor by triangu 
lar taste tests. The color and size classifications pre 
viously described formed the pattern of tests. The re 
sults are presented in Table 3 


In comparing peaches of optimum color, but of dit 


TABLE 2 
Effect of harvest maturity on chemical properties of Halford cling peaches, 1952 
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FLAVOR EVALUATION OF 


ferent sizes, it was interesting to observe that among 


fresh peaches of similar color classification those ot 


larger size and lower S.S./A vielded a canned product 
of higher acceptance than those of smaller size and 
higher ratio. This was evidenced by comparison of 
sample Al vs. A3, and also B2 vs. B4. Sample Al 
which was canned from fresh fruit with a S.S./A of 
26.7, was preferred over sample (3, which had a ratio 
of 35.2 in the fresh fruit 

C3 and €5,6 which had 
S.S./A for the raw fruit, 


the panel 


In accord with this, samples 
similar acid contents and 
were not differentiated by 


When comparing the flavor score of canned peaches 


which were obtained from minimum-color maturity 


ranges (Table 3, row B), it can be seen that fresh 
peaches of higher S.S./.\ were almost always preferred 
to those with lower ratios 
higher S.S./.\ in the 


is the reverse of that in the optimum range 


Thus the preference for 
mintnum maturity classification 
When the 
fresh fruits have similar S.S./.A, the panels expressed 
no statistically significant preference for either sample 

When canned peaches derived from fresh peaches of 
optimum-color maturity were compared with those 
canned from minimum-color (Table 3, row ©), the 
number of judges making correct separations was much 


higher. The preference for peaches at optimum ma 


turity over minimum maturitv was highly significant 


Based on the above results, it is reasonable to sug 
yest that Halford « ling pear hes be harvested at optimum 


\ above 25.0 -hut preferably 


color, and also 
below 32.0 since very high ratios tend to be associated 
with over-mature fruit 

Flavor evaluation by block design method. 


In another approach to flavor evaluation, 9 samples of 


TABLE 
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canned Halfords of different maturities and sizes were 
taste tested according to a block design method The 
judges were asked to score four samples at a time in 
ditferent 
eight times in all. 71 


combinations, 


he results are presented in Table 4 


each sample being evaluated 
rhese data indicate that the 9 samples may be divided 
The samples 1, 2, 3, 4, and 5 
have approximately equal tota 
347 and 374 


range are not statistically significant 


into 3 ranks for flavor 


scores, ranging between 
Phe differences between samples in this 
The flavor of these 
5 samples was superior to the flavor of the remaining 
samples 

Sample 6 is of medium quality and its total score of 
306 is significantly lower than that of any of the first 
five. 


The samples 7, 8, and 9 scored significantly lower 


than either of the first 2 groups 


There were no statis 
tically significant differences between scores in this last 
group 

In comparing the fresh fruit of the 
ail had S.S./A above 25, 1.e 


and flavor-wise they 


samples one 
26.7 to 36.3 
than peaches of 


through §, 
scored higher 
numimum maturities 

rhe fact that in some cases peaches with different 
S.S./A were 


by the triangular test, and yet received similar scores in 


judged significantly different in flavor 


the block design, is not difficult to explain. It 1s possi 
ble for 2 sample s to be quite easily discernible from one 
virtue of differing S.S./A or for other 
reasons, and indeed to have rather different tastes, yet 


another, by 


these tastes may be about equally acceptable to the panel. 
The triangular design is much more sensitive to small 
differences, but not as applicable to the measurement of 
preferences as the block design. The latter in this in 
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Results of triangular taste tests on canned Halford cling peaches of different maturities and sizes 


Fresh Fruit 
S Tot 
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Sat i 
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in 
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} 11 
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( ( t z s is t 
} ptimum 4 
F 
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G 9 mun 4 1! 4 
I tage t te t | t! pre 
tA ! ity le ter t t i stistica 
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\ t Dat 


d 
an 
Probabilit 
lied tet rat nn ' 
‘ 69.4 
16 62 f ) 1% 
16.68 
14-¢ 


tance does not even separate some ol thre sample s in the 
middle maturity classification from those in the opti 
mum. The positions of samy les 4 and 5 does, however, 
aid in establishing the suggested division point. of 
S.S./A between optimum and minimum as discussed 
in the seetion on predicting the flavor preference of 
cling peache 

Phe tannin content is higher in the canned peaches of 
optunum than im those of middle or minimum maturi 
ties. Neubert and coworkers (22), however, reported 
a decrease im tannin with maturation in’ freestone 
peaches, although they did not correct for the error due 
to ascore acid. It remains to be seen by further in 
vestigation whether the increase in tannin content with 
maturity is characteristic of all varieties of cling 
peaches 

The ascorbic acid content of the canned samples was 
higher in the optimum maturity peaches than in_ the 
middle and minimum. This relationship also existed im 
the fresh fruit. Since optimum maturity is correlated 
with optimum flaver, it might be said that canned 
peaches of higher ascorbic acid content are more de 
sirable from oa flavor standpomt. Whether this 1s a 
causal relationship or merely coincidental also needs 
further confirmation 

The volatile reducing substances in canned [lalfords 
also increased with the maturity of the fruit. In the 
optimum maturity fruit a range of 160 to TSO micro 
equivalents per 50 g. was found, whereas in the mim 
mum-maturity fruit only 130 to 150 micro-equivalents 
per 50 9. sample were found, The total acceptance scores 
ire very well related to the volatile reducing substances 
in the canned product. Confirmation of this on a wide 
variety of samples would provide an extremely useful 
relationship 

Prediction of flavor preference of cling peaches. 
We have shown that the correlation of the flaver of 
cling peaches with their color, texture, ascorbic acid 
content, soluble solids, or total acidity is possible, but 
any one factor used alone is not sufficiently precise ot 
unambiguous to establish a standard for flavor evalua 
tion, These properties or analyses may only be used as 


aunxthary methods of flavor evaluation. Llowever, the 


use of the ratio of in the fresh fruit as a criterion 


TABLE 4 
Block design taste test and chemical analysis on canned Halford cling peaches of different maturities and sizes 
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for predicting favor preference fs particularly promising 
Since the soluble solids content increases with maturity, 
and the acidity decreases with maturity the ratio of the 
2 factors cannot be clearly detined unless one of them 
is held as a reference factor Due to the fact that the 
acidity of the fruit plays a more important role than the 
soluble solids in influencing flavor, it is reasonable to 
detine the ratio of soluble solids to total acid with refer 
ence to the level of acidity. Figure 1 1s obtained by 
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Figure 1. Maturity trends of Halford cling peaches. 


plotting the S.S./.A\ against total acidity, using all the 
samples of Halfords shown in Tables 2, 3, and 4. It 
shows a gradual increase in the ratio with decrease tm 
total acidity. Samples with ratios above 25 and wit! 
an acid content below .50% were in the optimum: color 
classification 

Peaches whose ratio falls below 25 mav be classitied 
as munimum maturity when their total acidity ranges 
from .54 to .64¢¢ as citric acid monohydrate. Samples 
$4, 5, and © fall somewhat outside these areas, but all 
are close to the suggested dividing line of 25 on the 
S.S./A seale shown in Figure 1 

The classification of flaver preference of peaches 
according to their S.S \ as related to total acidity 
not be considered as an absolute scale Phe 
variables of variety, season, and cultural practice may 
shift) these ranges The results presented here serve 
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FLAVOR | OF CA? 
a oach t nderstanding of tl pr ( 
t} ‘ i iti canned cli uy ( 1 
ratiot thes ‘ t wit! i 
problems 
SUMMARY 
1 } 
] ind che 1 characteristics ( 
1 arvest t different stages of maturity 
har been investigated wit i view to correlation of o1 
) 1) 
] 
or more of these properti ith flaver ples 
ords canned t tacves iturit ind ‘ 
different size vel eval ted for flavor by triangulat v0 D 
taste test ind leat ec meonn lete hl cle wt Lhe 
results of this rs work indicated that optimum ma 
‘ 
turit ot irvestine mav be « ned bv 1 ne the 11 
‘ 
ot the soluble solids to tot wids (S.S8./A) with retet 
ence to total acidit lf the ratio is above 25 and thi 
total acidity is below 0.50 is citric acid monohydrate 
in the raw fruit. canned fruit of high flavor score 1s 
obtained. If the ratio is below 25 and the acidity ranges 3 


} veen 0.54 to 0.045 canned peaches of poor flavor 


In addition to tl \ as a criterion tor maturity, 


the factors of color, texture, ind ascorbic acid may also 


be used as auntiiar richie though they are not vers 15. } 
critical Phe compar 1 f flesh color ot tre sh cling 
peaches with standard color rings developed by Whip 
a 
pl 7 is a criterion of maturity, has been imvesii 
vated It has been found to be usetul im separating 
peaches of higher flavor preterence 11 my thr of lower 17. | 
flavor preterence 
1X. 
In the optimum maturity range, the triangular taste 
pal she \ prelerence the Wa rool ich 
wl cl cal ed «fl \ rati 
In the minimum maturity range the preterence ts tot 0. A 
those canned from peaches of higher 5S. > \ ratu 
(Correlatiot have been « bserved between acceptance 
and certain chemical at Ivses of the canned peat hes. It 
found that canned peaches of Inghet volatile re 
ducing substances, ascorbic acid, and oxidiz ible tannin 
contents AVE higher tla | SCOTECS than thy with 
ower contents th 
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A study of 6 laboratory fermentations of sauer- 
kraut showed that Aerobacter cloacae predominated in 
5 of them. Flavobacterium rhenanus was found in 
only one of them. Mixed cultures of the above two 
organisms with acid-forming bacteria showed that if 
the A. cloacae and F. rhenanus were present in excess 
they prevented the normal fermentation of sauerkraut. 
A mixed culture of A. cloacae and Leuconostoc mesen- 
teroides, in which the amount of inoculum of A. cloa- 
cae was reduced, produced acid at a faster rate than 
a pure culture of L. mesenteroides alone.. The intro- 
duction of A. cloacae into normal sauerkraut fermen- 
tation showed that this organism was capable of caus- 
ing dark sauerkraut with a sharp radish-like flavor 
which upon exposure to light became dark. 


allow the shredded cabbage to undergo a bacterial fer- 
mentation. When proper conditions are maintained, the 
fermentation proceeds spontaneously after salting and 
the product is soon ready for the market. In the preser- 
vation of most vegetables, emphasis is upon the destruc 
tion or suppression of microbial growth rather than its 
propagation. In this respect, the sauerkraut fermenta 
tion is different. The bacterial growth enhances its 
palatability as contrasted to the rotting and putrefactive 
changes that spoil most other vegetable products salted 
under the same conditions 

\fter the salting period there is a consistent increase 
of titratable acidity throughout the course of the sauer 
kraut fermentation, The organisms concerned with the 
produc tion of acidity have previously been identified (2) 
as Leuconostoc mesenteroides, Lactobacillus plantarum 
and Lactobacillus brevis. Vhe delicate flavor of sauer 
kraut has been shown to be due to the growth of Lenco- 
nostoc mesenteroides ; however, this organism is unable 
to complete the fermentation. The lactobacilli, there 
fore, are of great significance since they complete the 
fermentation by producing the desired acidity. 

The delicate flavor and aroma of sauerkraut may not 
necessarily parallel the formation of titratable acidity. At 
times this may become a problem since the final product 
may possess a biting sharp flavor or other undesirable 
flavors even when the acidity is normal. At other times 
the product may be darkened or even lack the desired 
acidity. These abnormal fermentations are thought to 
be due to undesirable bacteria; however, no particular 
organism has been identified in this connection. 

The organisms which have been shown to appear 
prior to the acid formers have been classified as the 
gram-negative group. It has been assumed that these 
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In the manufacture of sauerkraut, it is necessary to 
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gram-negative bacteria belong to a heterogeneous group 
present on the exterior of the cabbage and that they are 
not important since they disappear shortly after the 
salting period.® 
The present study is concerned with the enumeration 
and identification of these gram-negative organisms that 
normally appear at the beginning of the sauerkraut 
fermentation. It was desirable to determine whether 
these organisms were capable of growing during the 
normal fermentation and to note whether abnormal 
changes in the product may be ascribed to these 
organisms, 
EXPERIMENTAL 


The cabbage for these experiments was shredded by using 
hand operated cutting boards. The shreds were weighed and 
transferred to a mixing vessel where salt was added in the 
amount of 2 percent by weight. The cabbage was transferred 
to a crock or gallon jar where the sauerkraut fermentation took 
place at room temperature (22-25° C.). A wooden cover was 
inserted and then sufficient weight was added to bring the juice 
to the top. A sample tube was then introduced into the cabbage 
mixture through a hole in the wooden cover. This sample tube 
was provided with a glass tip that filtered the cabbage juice by 
means of numerous small holes. The sample tube is a part of a 
sampling technique which was devised in order to insure repre 
sentative samples for bacteriological investigation. The tech- 
nique consisted of removing a portion of the fermenting cabbage 
juice to a sterile container which had been flushed with nitrogen 
to avoid the introduction of oxygen from the air. In this man 
ner a volume of 170 to 210 ml. was reaiwved from the fermenting 
cabbage to a sterile sample container by means of vacuum which 
was controlled at valve B shown i Figure 1. After representa 
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NITROGEN 
Figure 1. Schematic drawing of sampling device. 


tive samples had been taken from the sample container, the 
remaining fermenting cabbage juice could be returned to the 
crock or gallon jar by nitrogen pressure controlled at valve ( 
The three-way-through valve A provided a method for flushing 


*An extensive literature review is reported in the original 
thesis; therefore, no lengthy account of past work will be given 
here. However, throughout the body of this publication occa 
sional references will be made to the work of others whet 
necessary 
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GRAM-NEGATIVE BACTERIA AND 

the sample container with mtrogen gas before withdrawing the 

sample. This same valve al provided a method for agitating 


the sample when making electrode potential measurements 
Sterile alt-expre ed cabbag puice vas used tor determi 


ing electrode potential 


forming bacteria in pure culture [his same medium was used 
also in the stud f the titratable acidity formed by these same 
irganisms in mixed cultur | sterile salt-expre d cabbage 
juice was prepared by adding It to th hredded cabbage 
the amount of 20% by weight and setting the mixture aside for 
to 2 } s At tl end of this time the shreds were 
squeezed, the nice disp | in the quantity desired for tl 


particular test, and sterilized by autoclaving at 15 pounds for 
15 minutes lhe titratable acidity was determined during the 
auerkraut fermentation by employing 0.01655 N NaQH using 
phenolphthalein as the imdhcat 

Pryptone glucose extract agar (Difco) was employed for 
total counts and V-8 mediut 1) for enumeration of the acid 
forming bacteria it was found that the 
tryptone glucose ¢ vy. brom cresol purple 
2 tl numbers of acid 


per liter was not su 

forming bacteria during tl initial stages of the sauerkraut 
termentatiol When tl gra negative tsolate were streaked 
over the face of 24 hour cultures of acid-torming bacteria, 1t was 
found that within 4 to 6 hours tl irea below the gram-negative 
streak culture had changed from the yellow acid reaction to 
the initial purple reactior Acid-forming bacteria could not be 
detected, theretore when growing W lose association with 


4 
vram-negative organisms since the acid halo that characterizes 


the acid-forming bacteria would not be formed in plat culture 


RESULTS 


In preliminary studies employing th V-8 medium a peculiar 


lenticular-shaped colony predominated before the acid 


type ol 
shows the relationship 


forming bacteria appeare 


| 


a 

70} 

w 

| 

© 60} 

z 

50 © Grom-Negotive Bocteria ; 

3 
@ Toto! Bocterio 
Forming Bocterio 

40} | 


70 80 90 
TIME IN HOURS 


Figure 2. Bacterial growth during the beginning stages of 


the sauerkraut fermentation. 


between t number of lenticular-shaped colon total count 
ind number of acid-tort ( ‘ 1} e results represent 
i composite of three 10 I rock iuerkraut fermentations 

Six sauerkraut fermentats vere carefully examined further 
to ¢ rm the fact that lent ir-shaped colonies inerease dur 
ing the irly stage rom t york it was found that these 
lenticular i] d col t predomit ated for peri wis ranging up 
to 35 or 4 ! i] range had beet indicated ilso. by the 
results of preliminary wort though im one ca the period 
ranged up t } } i i " i ther case it Wa is low a 12 
hours. In all cases t r growth terminated shortly after the 
ippearance of the acid-forn bacteria. In one fermentation 
wa tp } the growth of the lenticular-shaped 
colomies becau t rm bacteria appeared so quickly 

Isolation f The lenticular-shaped colon Ver 
isolated during the study of the 6 sauerkraut fermentations 
order to characterize the bacteria. The tsolations were mad 
from the second series of plat where a definite increase in the 
lenticular-shaped colons vas evident. Typical acid-forming 


SAUERKRAUT FERMENTATION 


were tsolated t fermentation from the 
t plates that gave t f acid-forming bacteria 
lable 1 lists t il ites that were obtained from the 

» fermentations All t l ilar aped colonies were gram 
tive, whereas, tl icid-tort e bacteria were gram-positive 


TABLE 1 
Bacterial culiures isolated from six cabbage fermentations 


( ‘ medium 
Fert tat W t t \cid torming 
tet ber Isolate number 
| ; 
108 
1\ 
\ ‘ Sa 
Vi 
(ir t (,ram positive 
Pot x 
/ ficat sft \ pure « ilture tudv wa made ot 14 
repre tative gram nes cultur cl ‘ from the 6 ter 
mentations listed ibl Phe ecll 1 rphology ot all the 
ram-negative bacteria studied m pure ilture was determined 
from 12 to 48 hour cultus In all cases the cell size varied 


h and 1.3 to 1.5 microns in length 
ind appeared much like 


Int t cases the cell re im pau 
iplobacilli or even diplococes \ great number of cells that 
vere found singly a iln t spherical. Simec these of 
vanisms appeared to be s« milar t ome acid formers, such 
i ; the gram tain was. the only 
le ite wav of differentiating the acid tormers trom the gram 
eovautive ba teria 

| biochemical tests used were t uggested by the 

f thods for Pure ¢ Stud f Bacterta (95 

the biochemical 1 t ved that cultures 15, 18, 69, 102 
105. 106, 201, 601, 603, 604, and 605 cont rmed satisfactorily te 
the physiological charact tics of ler wter cloaca 

11 results indicated that ‘ predominated in 5 ot 
th 6 fermentation 1 | 2 of the fermentations there 
vas an indication that n eative organisms might be 

volved sine roar | 1 200 had characters differing 
rom those of 1 ind 201 lh were isolated at the same time 
al vere t ln tl one termentation 

t il it i ‘ ther gram-negative of 
Va t e culture yol and 506 


d that t crium rhenanus 


Mixed culture study of gram-negative and acid-forming 
1] 


bacteria. re i it pram-negative bacteria be 
fore the appearat t id-forming bacteria during the 
stuge ot t erh it tern tathor uggested that 
thre ram-negative bact » either eft tively inhabit) of 
timulate the cid-tort rgatiist nu thie growth of the 
1 itive | teria iad either er or favor the ulti 
tormat it t fermentation 
| role t bt \ ! cating the ultimate effect ot 
gram-negative bactet r ntatiy ilture were chosen 
mt mixed culture with 
tl ! ilt-« pre sed cab 
bag ct t cultur im iddition to the mixed 
tut e 2 f ‘ grown in pure culture 
Vicor the pure and in mixed culture 
to 14 da mcubation tem 
rat t t to 27 
he tot wid rl r 10 ml is determined by 
titration N NaOH phenolphthalein as the 
tent tribe ere transferred to an 
FE rlenmever fla t t t pink coloration 
In’ tatiy f ea cries mndicated 
total lor! i single termentation 
\\ uaritity in mixed culture deviated 
the anitit ture, t ts were interpreted 
is evide tor tl it vrowth of the acid 
rming bacteria. | tol | wed was used as a 
iter t urine t itive organisms only 
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lightly atfected the titratable acidity as compared with the total 
effect of aceud-forming bacter 

esult ‘ | xed culture study (42) cross 

) negative to m 9 

retard in 24 « or not to affect in 9 cases the 

he acid-forming bacteria 

tative examples of complete 


grape form 


a 
(c) Temporary inhibition 


{d) No Inhibition 


(a) Complete inhibition 


(b) Permanently Lower Acid Formation| 


© Control 

« Acid-forming Bacteria 
@ Grom-Negotive Bacterio 
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TITRATABLE ACIDITY (mi 0.1655 N No OH) 


401 
TIME IN DAYS 
Figure 3. Influence of gram-negative bacteria on the amount 
of acid produced by lactic acid bacteria in sterile cabbage 


juice. 
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In the 9 eases where the acid formation was inhibited com 
pletely 1 cloacae was the cause of only 3 cases or 7% of the 


total mixed culture studies. However, m all 3 cases, the in 
hibited acid former was / 


OM the 24 cases where acid 


mescnterodes 
formation was retarded by the 
organisms, of these resulted im lower 


gram-negative 
the imeubation period. This 


amounts of acid formed during 


indicated the undesirable nature of the gram-negative bacteria 


since their growth prevented the normal amount of acid from 


being formed. In the other 3767 of the cases, the acidity arose 
lowly and approximated the value obtained by the acid bacteria 


in pure culture. Figures 3b and 3c are examples of each of these 


effects in graplie form 

In 50 of the total cross imoculation studies, <1. cloacae had 
no effect on the formation of acid. In this case the formation of 
acul proceeded as if ol. cloacae were not present 

The cause of the slow formation of acid or even complete 


mbubition im mixed culture remained as a pomt of conjecture 


inoculum used in all this work was intentionally 
employed to show the effect of a large number of organisms as 
well as the products of their growth. Therefore, the imbhibiting 
effects were possibly due to the by-products of the gram 
negative bacteria as well as to the immediate effects of a large 


hue lia 


number of gram-negative bacteria 
lbnormal flavor and dark sauerkraut. The work on electrode 


potentials of normal and moculated sauerkraut (to be published 


DECEMBER, 1953 


the possibility that .!. cloacae might be 


ater) brought fort}! 
cause of the darkening of sauerkraut and abnormal flavor und 

certain conditions. As a result of the tmoculation studies wit! 
!. cloaca it is believed that the cause of the dark sauerkraut 
ind abnormal Havors described by Pederson (3, 4/, may hav 
» gram-negative bacteria. Two days aiter the mocu 
S0-ml. sample a slight brown coloration 


\s time progressed t 


been clue 
lation with the 

noted throughout th 
darkening became more evident. These results were obtained in 
4 studies where .!. cloacae was introduced into the fermentation 
In one experiment the wooden top was removed from the gallor 
In this case th 


shredded cabbag: 


jar 2 weeks after the start of the fermentation 


browning increased at the surface and extended down 
almost half of the contents. Th 
no discoloration during the 2-weck observation period. At th 


2 weeks tl 


Posse ed a raw 


normal teriventation showed 
cabbage to which 1. cloacae had been added 
harp, nippy, radish-like flavor. The texture of 
this cabbage was examined, also, but mo changes were noted 
The normally fermented cabbage made at the same time and 
kept under the same conditions, but which was not inoculated 
with of. cloaca | which served as a control, had normal flavor 
and texture s a result of these moculation studies with 21 
cloacae, it is beheved that this organism may be the cause of 


dark sauerkraut and abnormal flavors under certain conditions 


SUMMARY AND CONCLUSIONS 

Under the conditions of these experiments the results 
may be summarized as follows: 

Alerobactey llavobacterinm 


were identified as members of the gram-negative group 


cloacae and rhenanus 
found to be increasing in number during the beginning 
staves of the sauerkraut fermentation The increase 
of these bacteria was determined by observing an in 
crease in the number of lenticular-shaped colonies on a 
\V-8 medium with a corresponding decrease of total 
count 

A. cloacae was isolated in five out of six fermentations 
studied and is considered of greater prevalence than 
I’. rhenanus since the latter was isolated in only one of 
the 6 fermentations 

The study of 
culture with the acid-forming bacteria indicated that the 


cloacae and F. rhenanus in mixed 


presence of a large number of gram-negative bacteria, 
or their by pr xlucts, prevented the normal formation of 
When the amount of 


cloacae was further decreased, acid was 


acid by the acid-forming bacteria 
inoculum of 
produced at a faster rate in the cabbage juice with the 
mixed culture of . cloacae and Leuconostoc mesen 
feroides than when either organism was used separately 
The imtroduction of 4. cloacae into the normal sauer 
kraut fermentation showed that this organism: was 
capable of causing dark sauerkraut and at the end of 2 
weeks produced a sharp radish-like flavor which was 


undesirable. The exposure of such sauerkraut to the 


air also intensified darkening. 
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Percentage inactivation of pectinesterase is pre- 
sented for Parson Brown, Pineapple, and Valencia or- 
ange juices, pH 3.5 and 4.1, Duncan grapefruit, pH 
3.3 and 3.8, and Dancy tangerine juice, pH 3.8 heated 
to various temperatures from 125 F. (51.5 C.) to 
210 F. (99.0 C.) with retention times in the pas 
teurizer of 12, 6, and 3 seconds. 


The application of heat to citrus juices before con 


centration materially reduces the pectinesterase activity. 


depending upon the te nperature obtained and the length 


of exposure time. The authors have reported (3, 4) on 
the reduction of the enzvme when citrus juices were 
heated to temperature in O.8 second with retention 


times outside the pasteurizet Data have also been 


presented (7) on the reduction or prevention of clarifi 
cation and gelation based upon the percentage inacti 
vation of the pectine steras¢ Because of differences in 
the length of time required commercially to bring juices 
to a desired temperature, it was necessary to accumulate 
inactivation data pertinent to most present methods of 
heat treatment 

It was the purpose of this investigation to obtain data 
on the percentage mnactivation ol pectin sterase im citrus 
juices at several pill levels when retained in the pas 
teurizer for 12, 6, and 3 seconds, these being the times 
required to heat the juices trom room temperature to 


the desired te mperatures 


EXPERIMENTAL PROCEDURE 


Phe jun e prey by extracting the j pulp, at 
eeds with moderate p a Rotary ded 
vere separated by ar ng reel and the juice finished in a 
Food Machinery Model 3 Hnisher wit pertorated 
screen to yield juice of 8% or 100 pulp by volume as preferred 
The tintshed juices were d rated and cooled im an ammonia 
icketed vwrat t ltoa uum of 27 
in. for one hour during the cooling proce Phe prepared 

| it d t ed it 

(—22 wit to it treatment test 
the juices were thawed and passed through a Weil turbine pump 
t ht 1 mixture of juice and pulp. Because of 
the grinding action of the pumy the puree reached a tempera 
ture of 100 (38 ( } ver, they were immediately cooled 
to room te itu 

For heat treatment t 1 ere | ed thr ha pa 
teurize t iting in. (internal 
liamet t Hot it reulated 
iround the iting flow t t ie i 
1 ted 1 ich tube t () er minut | were 1 

tact wit heat t tor l? and 3 
red to r t rature te 
{ lesired temperatur \ i ‘ cooled tantly | 
} \ t pta lemy iture 

( ratiy i | t la C4 n and 
a Cit er t St led | i int trom t 
\n Ca Compa Ag ltura eriment 
Stati ] il Ser 

| i Cit ( I 

I la Citrus Exp t Stat 


vi eter and 
t t 1 meter 
Meethoc analvse enti t previously de 
ribed (3, 4), in which t et terase method was essentially 
MacDonnell, Jar Linewe Pectinesterase 
represent the mil \ t f ester hydrolyzed per 
rl | } 


EXPERIMENTAL RESULTS AND DISCUSSION 
Effect of varying temperatures and retention times 
in the pasteurizer on inactivation of pectinesterase in 
Parson Brown, Pineapple, and Valencia orange juices. 


ercent mactivation of the enzyme im orange Juices, pil 


35 and 4.1, containing & pulp by volume, is presented 
in lables 1, 2, and 3. Temperatures to which the juices 
were subrected ranged trom (51.5° ) to 


TABLE 1 
Percentage inactivation of pectinesterase in Parson Brown 
orange juice, pH 3.5 and 4.1, heated to temperature 
in 12, 6, and 3 seconds 
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TABLE 
Percentage inactivation of pectinesterase in Pineapple orange 
juice, pH 3.5 and 4.1, heated to temperature 
in 12, 6, and 3 seconds 
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TABLE 3 


Percentage inactivation of pectinesterase in Valencia orange 
juice, pH 3.5 and 4.1, heated to temperature 
in 12, 6, and 3 seconds 


210° (99.0 Peetinesterase varied in the un 
heated Varson Brown orange juice from 0.0129 to 
O<.0155 units, in the unheated Pineapple orange juice 
from OO1O2 to OO113 units, and in the unheated 
Valencia orange juice from 0.0092 to OOTT6O units 
Inactivation of pectinesterase im Parson Brown 
1 3.5, heated to 145° F. (63.07 C.), 
,2% for 6 seconds, and 


orange juice of pl 

was for 12 seconds, 
16.30 for 3 seconds retention time in the pasteurizer 
With the same pll and similar heat treatment, &8.2, 
77.5, and 57.84 reduction im pectinesterase was ob 
tained for the Pineapple orange juice and 77.7, 58.5, 
and 34.00 forthe Valencia orange juice. Less mactiva 
tion of pectinesterase occurred with shorter retention 
times, but this was pronounced only at the lower tem 

Complete inactivation of the enzyme im Parson Brown 
orange juice, 3.5, was obtamed at 195° 
(90.5° C.), 200° (93.5° C.), and 208° F. (96.0% C.) 
when retention times in the pasteurizer were 12, 6, and 
3 seconds, respectively \ rise in pll of the Parson 
Brown juice to 4.1 required increased temperatures of 
200° (93.5° C.), 205° F. C.), and 210° F 
(99.0 ©.) for complete inactivation at the respective 
retention times, Vineapple and Valencia orange juices, 
pll 3.5, heated im 12, 6, and 3 scconds showed complete 
inactivation of pectinesterase at L907 (88.07 C.), 
(905° and 200° FL (93.5° respee 
tively ; while these juices, pll 4.1, were inactivated at 
either 205° FF. (96.00 ©.) or 2107 ¢99.0° 

Effect of varying temperatures and retention times 
in the pasteurizer on the inactivation of pectinesterase 
in Duncan grapefruit and Dancy tangerine juices. 
ectinesterase activity of the unheated Dunean grape 
fruit juices, contaming SOF pulp by volume, varied from 
0.0122 to 0.0125 units, while the activity of unheated 
Daney tangerine juice with LOC pulp was 0.0029 units 

Data on partial and complete imactivation of pectin 
esterase in Dunean grapefruit and Daney tangerine 
juices are presented in Tables 4 and 5, respectively 
Vartial imaectivation of  peectinesterase obtained in 
Dunean grapefruit juice, pl 3.3, heated to 135° F 
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(57.0° C.) was 78.8, 64.3, and 55.2%, with 12, 6, and 
3 seconds retention times, respectively. Complete in 
activation of the enzyme was obtained when grapefruit 
juices of pl! 3.3 and 3.8 were heated in 12 seconds to 
100° FF. (88.0° C.) and 195° F. (90.5° C.), 6 seconds 
te 195° F. (90.5° C.), and 200° F. (93.5° C.), and 3 
seconds to 200° F. (93.5° C.) and 205° F. (96.0° C.). 

Dancy tangerine juice, pH 3.8, heated in 12, 6, and 3 
seconds to 155° F. (68.5° C.) gave 74.1, 64.2, and 
57.74 inactivation of the enzyme, respectively. For 
complete inactivation of the pectinesterase in tangerine 
juice, a temperature of 195° F. (90.5° C.) was required 
for 12 seconds, 200° F. (93.5° C.) tor 6 seconds, and 
205 F. (96.0) C.) for 3 seconds retention time in the 
pasteurizer 

TABLE 4 


Percentage inactivation of pectinesterase in Duncan grapefruit 
juice, pH 3.3 and 3.8, heated to temperature 
in 12, 6, and 3 seconds 


tentior 
Retention seconds 6 seconds 3 seconds 


time | 
rctivatior Inactivation Inactivation 


pH 3 ) pH 38 pH 3.3 pH 3.8 


TABLE 5 
Percentage inactivation of pectinesterase in Dancy tangerine 
juice, pH 3.8, heated to temperature in 12, 6, and 3 seconds 


Rentention time | 12 seconds | 6 seconds ; conds 
} 
| Inactivation Inactivation Inactivatior 


pH 3.8 pH 3.8 pH 3.8 


SUMMARY 

Relationships for heat imactivation of pectinesterase 
in Parson Brown, Pineapple, and Valencia orange 
juices, Duncan grapefruit juice, and Dancy tangerine 
juice were determined. With retention times of 12, 6, 
and 3 seconds in the pasteurizer, complete inactivation 
of pectinesterase in orange juices, pH! 3.5, was obtained 
at 190° F. (88.07 C.) to 205° F. (96.0° C.); whereas 
in juices with pli 4.1, temperatures of 200° F 
(93.5° C.) to 210° F. (99.0° C.) were required. In 
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HEAT INACTIVATION 


Dunean grapefruit juice, pH 3.3 and 3.8, pectinesterase 
was completely inactivated at temperatures of 190° F 
(88.0° C.) to 205° F. (96.0° C.) depending upon the 
heating time. Dancy tangerine juice pH 3.8, heated in 
12. 6, and 3 seconds to 195° F. (90.5° C.), 200° F 
(93.5° C.), and 205° F. (96.0° C.), 


showed complete inactivation of pectinesterase 


respectively 
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A Comparison of Scoring Methods for Taste Tests with 
Mealiness of Potatoes 


C. I. BLISS,* MARY L 


(Manuscript received July 


Three methods of scoring taste tests, ranking, grad- 
ing, and checking descriptive terms, have been com- 
pared in rating six varieties of potatoes for mealiness. 
The rank order of test means showed no differences 
between scoring techniques, but analyses of variance 
and of covariance of the observed scores favored 
ranking as the most sensitive and distinguished it 
from either grading or checking, with checking the 
least sensitive. 


\ common objective in tase testing is to place a num 
ber of varieties in order on a linear scale and then to 
determine the significance of the differences between 
them. One approach is to compare the varieties two 
at a time it. all possible pairs, and then arrange them 
in sequence from the number of times each is preferred 
in the series of paired comparisons. A linear scale may 
he developed when the record shows only the order of 
preference within each pair (10, 13), or when the degree 
of preference is reported as well (72). 

When sensory fatigue is not a limiting factor, there is 
a more efficient design. This is to present all of the 
varieties to each subject in a single series and ask him to 
score them on some scale. As further conditions, the 
order of tasting is randomized, the number of varieties 
xceed 6 or &, and the test arrangements are 
The most effective method of scoring this 
Three techniques 


does not ¢ 
standardized 
type of test is still an open question 
in common use are ranking in order of the intensity of 
absolute 
descriptive 


some characteristic, grading on an scale of 


equal-appearing intervals, and checking 


terms. Although each has its advocates (3), the 3 alter 
natives have seldom been compared directly. In one 
case where ranking and grading were compared in 
rating samples of apple juice for acidity, the 2 methods 


did not differ (2) 
After reviewing the variability in scoring procedure, 
of the 3 scoring methods was 


a direct comparison 
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recommended by a conference in February, 1950, of 
technical workers in Home Economies from the north 
Association of Land-Grant Col 


The present project on the 


eastern region of the 
eges and Universities 
relative mealiness of 6 varieties of potatoes 1s an out 
growth of this recommendation. The potatoes in each 
test were grown in the same field and scored in respect 
to the single characteristic by 12 subjects, each using all 
3 scoring methods. Measurements of the specific gravity 
of the tubers used in the experiment have been com 
pared with scores determined by grading and reported 
are concerned with a compari 


elsewhere (5). Here we 


son of the 3 systems of scoring 


EXPERIMENTAL PROCEDURE 


unusually dry summer ot 
Storrs Agricultura! 


Test potatoes were grown in the 
1949 by the Plant 


xpermment Station, o1 


SCrence 


Department 
in the Connecticut River Valley, 


> tarm 


one irrigated and one not irrigated. Eight varieties were planted 
on each farm in an & x & Latin square, each plot being harvested 
separately, labelled and tored in a vegetable cellar until needed 
Six of the varieties were compared for mealiness: Green Moun 
tain, Katahdin, Kennebec, Mohawk, Ontario and Chippewa, the 
first and last representting extremes in specific gravity 
Samples for a single day’s test repre ented one row trom one 
of the field Latin squares, since a preliminary study showed that 
specific gravity varied somewhat less within rows than within 


columns. On any given day, the 6 sample one from = each 


variety. were presented ut 


ider code numbers to all of the subjects 
in the same order, selected at random. Two initial tests, repre 
rows from the irrigated field (Farm H) served as 
followed by 6 definitive tests 


(juare 


senting 
trial runs on separate days from 
the other rows in the same Latis rows from. the 
irrigated field (Farm M) supplied sam 
although 2 later tests 
ining 2 rows in the field 


Latin square on the nor 
ples for the other 6 tests reported here 


utilized potatoes from the ren 


A single test required 4 potatoes of each variety. The potatoes 
were quartered raw and cut into one-half inch cubes, leaving 
the skins intact. Each potato was reassembled as shown in 


Figure 1 and wrapped in aluminum foil. After piercing with a 


allow the escape of steam, the potatoes were baked at 


letermined with a cake tester To 


fork to 
425° F. until tender a 
broaden the basis for a without changing the 


igning score 


original texture, subjects were asked to taste a cube from each 
f the 4 tubers of each variety before forming a final judgment 
to mealine The subjects were students and staff members 

in the hool of Home Economics, University of Connecticut 
‘ 


+ 
= 
i 
At 
‘uted 
: 
| 
= 
‘Cale 
= 
‘ 
yar 
) 


FOOD 


Figure 1. Diagram of potato as prepared for sampling. 


Ihe methods of seorine were ranking, grading and checking 


cle criptiy term In ranking, th ubjects ranked the samples 
in order of decrease from 1 to 6, no tres bemg per 
mitted. For analysis, these vere transformed to scores 
for normalivme orduial dat of 1.27. .64. .20 0 

fd and 1.27 corresponding to ranks of 1 to 6 respectively Ii 
vradiny, the varietu vere scored on an absolute seale of m 
creasing mealine from one to 10 and analyzed im these units 


In checking descriptive terms, the origmal designations were 
very watery, watery, slightly watery, neither mealy nor watery 
lightly mealy, mealy, and very mealy. For analysis, these were 
issigned numerical scores of 1 to 7 respectively 

Since th methods of coming would be « Xp cted to dither 
but litth if at all, it was « tial to segregate any variation 
ubject row ot teld plot id test day in designing 
the experiment. Sensory fatigue made it impossible for a subject 
ty seore the 6 varieties on a given day with more than one 
method. Moreover, for any one imndividual, direet compartsons 
hetween days would be confounded with differences between 
rows of plots m the field, as well as with day to-day variations 
otaste «acuity These two-fold limitations were met by 
wranging the taste tests in unit Latin squares, which 
individual subjects represented the columns, day of test the 


rows, and letters the method of scormyg Vith 12 subjects, the 
expertment fell naturally into 4 concurrent 3x 3 


Latin squares 
for scorn the potatoes from each set of 3 rows in the treld 
The ba cle zt) ts shown | ible 

With this design, a comparison of the 3 methods on a single 
day was confounded with differences between imdividuals. Sim 
larly, methods compared on the ume imdividual would be con 
founded both with differences between days and with heteroge 
neity between the rows of field plots. In consequence, the unit 
for analysis was the sum of the 3 scores for each variety as 
recorded by each method in an individual 3x 3 Latin square 
On the assumption of additivity, the differences between rows 


TABLE 1 
Latin square design showing the method of scoring used by 
each taster for potatoes from the irrigated Farm H (tests 3 
to 8) and from Farm M without irrigation (tests 9 to 14), 
where a ranking, b grading and ¢ checking 
descriptive terms 


Paster N 


Test 
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! 

j ‘ 

‘ 


PECHNOLOGY 


DECEMBER, 1953 


and columns within each square cancelled out, giving com 
parable sums. In the analysis, the 16 replicate sums for each 
varicty were converted by suitable divisors to units of a single 
score 

Effect of order of tasting. In some taste experiments, the 
order ot testing ] is scemed to uv tluence the score assigned by 
the subjects (2 This possibility was examined by a prelimi 
nary analysis of covariance on the effect of order. Since the 6 


varieties were tasted in the same order on any one day but in a 


different random order on different days, the test on a singh 


day served here as the unit rather than their sums in the 3x 3 
Latin square \ separate analysis of covariance was computed 
for cach corme technique from the & tests on each farm 
retaining in the error interaction of test by variety only the 
variation among tests within the 3 groups of tasters. Thus in 
each analysis, differences among varieties, with 5 degrees ot 
freedom, were compared with the varicty by test interaction 
within taster groups, with 25 degrees of freedom. If the score 
for mealiness depended in a simple manner upon its position am 
the order of tasting, it should be possible to approximate the 
relation with a parabola. Accordingly, the effect of order was 


repre ented by 2 sets of orthogonal cocthcrents (4 > . 
3 3, 5 and 5 l 4 4 1.5 as the con 
comitant variate im covariance, the first measuring the 


linear trend 


on order and the second (x2) simple or quadratic 
curvature im the trend 

Any real effect of order should have resulted either in a 
significant reduction im the variance ratio | for varieties or 
in a smaller mean square for the interaction of varieties by tests 
within taster groups. Neither occurred. Although the variance 
ratio for varieties was reduced slightly by covariance on order 
5 of the 6 analyses, in no case was the reduction of importance 
With both ranking and checking, removing the effect of order 
from the interaction increased rather than decreased the residual 


he slope on order was larger than the 


residual mean square for error, but in one farm it was positive 


variance. With grading, t 


in the other it was negative and in neither was it significant 
Since order of presentation had no appreciable effect upon the 
cores assigned in the present experiment, this factor has not 
been considered turther 

The comparison of varieties. [he potato varieties selected 
for testing were believed from past experience to differ im meali 
ness. The mean score for each variety m both tarms ts sum 


marized in Table 2 for each method of scoring. Ranks have 


TABLE 2 
Mean scores for mealiness of six varieties of potatoes 
for each method of scoring in each farm 


M 
\ . Rank Grad Check Rank ¢ ‘ 
ne 

\ 

158 

F 4.118 
Variet \ (ar Mountain, B Kat n, 

M k. I Ontar I Chippewa 


been converted to mean deviates before averaging but no trans 
formations have been applied to the scores for grading and 
checking. In a study of subjective appraisals by grading, Hop 
kins (9) found a significant relation between the original meat 
grade for a foodstuff and its variance, but was able to stabilize 
the variance with a suitable transformation. This need did not 
arise the present experiment As shown by the frequency 
distributions of the individual scores in Table 3, the 6 varieties 


covered the full range of mealiness for both grading and check 


ing with no marked reduction in the variability of low and high 
coring varieties. The varietal means, of course, varied less tron 
one another than the mdividual scores within varieties 

The difference in unit precluded any direct comparison 
scoring methods, but if we disregard the magnitude of the dit 
the 


ferences on varietal means for each series of tests 
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TABLE 3 varieta order it 
Frequency distributions of the individual scores in each farm ict varict t th test farms total 
for each potato variety (A to F) and method of scoring 15 I 1 | ll other ¢ 
each error | eraction 
itude (not tot degre 
» | \ ¢ that of tarn t that of farm 
hy hy t thy o +} 
tart vith botl t ith checkin 
Diff ces het biect between sucee 
fart t king but 
it ding col \ value 
that king had great t ne and grading 
G itivitv t 
8 TABLE 5 
7 : Analysis of variance of the total scores from each 3 3 unit 
square in Table 1 for each method of scoring 
k ( Chech 
\ 
t 
thi be ranked 1 order Th t ‘Sige unt 
cor met ed bw the il ilwsi t variance 
il tern { tra med rank As expected, the 
‘ itfere ve mia ne another, b ‘ 
\ al twee fart meat quare for tl miter va Pable methods supplied 
variety by method by farm \ nt amounts ol 
] Het t} met Is ot the me Kil Compal ! 1 lable 4 weest the latter, 
11 ratit rdet | ‘ h method hould con 
} t re altk 
tril ans t 1 r th type ot ta te 
TABLE 4 varia 
Analysis of variance of the rank order of varieties in the total mir first, varne 
scores for each method in tests 3-5, 6-8, 9-11 mpared { nsisting of the 
and 12-14 respectively nite varieties | cties by tests within 
the t teraction Was com 
Dd M pare wainst the ‘ rder teract defined in the 
oe ! ection Covari tested wothesis that rank 
f \ rmati t either t varietal ditference 
\ tre t not already era ‘ | checking lf thi 
R | ye! tial terms ot 
int 1 \ iijusted by covariances 
for other t t a f it were false and 
Comparative analysis of the three scoring methods. l:ach ranl provided addit mat t lifference among 
esna led i ditferent ubsective cale of meal or the rict rm rit t hele till be 
\Ithous the variet potator were arranged in a t iter rer ther two criteria 
Cut ( ‘ the relative positiort on the it tor checking 
‘ ht have differed materially. Despite the difference 1 ting ¢ t hy t 1 t 
rati es of variance would b The 1 t re tert t wed mean square 
col bh Im the tern the scoring techniques di es im lal t nformation pro 
ris ly well. not y an y varicti but al met t est t can squares for 
tal fleren t 4 n ind int ? sets each « py ( t crage mealine 
test ‘ int t thon wa idded by 
| lacked one t mpa ! is retain rd. teraction ot variety 
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ble toe measure flere in mean grade among taster t t significant tor ther gr r checking Henes 
ss, betwee farn hetwee test ithi mn thes 
t t ivera 1 Wi eae int ver all varictr In rank TABLE 6 
Reduced mean squares for each method of scoring after 
‘ rut e may ti vhether any real information wa removing by covariance the effects of the other two methods 
t. On « r the gt r checking seal the absolute 
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neither grading nor checking supplied any information that was 
not already present in ranking and in one of the other 2 measures 
Ranking, however, did supply new evidence 

The analyses were then recomputed n each case with a 
single concomitant measure Ihe results are shown in Table 7 
im terms of the F values for varicties and for varieties by farms 
compared in each case agaist error terms similar to those in 
lable 6. All 3 scoring methods were of nearly equal effective 
ness m accounting for the average iliness of the 6 varieties 


TABLE 7 
Variance ratios (F) computed from the mean squares reduced 
by covariance, with error mean squares based upon 14 degrees 
of freedom for varieties and upon 44 degrees of freedom for 
varieties ~ farms. The trends between scores were determined 
in each case from the terms for error, with 
errors defined as in Table 6 


Ranking with grading 
(srading with ranking 


Trend hetweer cores 


Checking with + 


Ranking with checking 
nk 
Trend between seore 


(,rading with « 
Checking with ¢ 
Trend hetween 


Tabular F at P 


with ranking and checking diverging the most. In comparing 
varieties ior differences in mealiness on the 2 farms, however, 
ranking was not equivalent to either grading or checking, 
which, in turn, gave similar results. The same distinctions were 
apparent in the amount of variation removed from each error 
by the trend of one score on the other. There was no relation 
hetween the scores for ranking and for checking in the error 
for varieties, or between the scores for ranking and for grading 
in the error for varieties by farms. All other scores were cor 
related sigmiicantly, again emphasizing the closer agreement of 
grading and checking than of either with ranking. 


DISCUSSION 

The present tests have shown a difference in senst- 
tivity among the three scoring methods, even though all 
of them placed the 6 varieties in essentially the same 
order of mealiness on each farm. If only the rank order 
were required, the choice of method could be based on 
other considerations. ‘The untrained taster and proba 
bly even one with training may find it more difficult fo 
grade on an absolute numerical scale than to rank or to 
check deseriptive terms. Both the numerical grades and 


the descriptive terms assume a standard against which 
all samples are judged, but it may be impossible to 
include a uniform standard in each test, and memory ts 
not infallible. So far as the subject is concerned, rank 


ing sets its own standard in each test, the assigned 
scores being merely relative values. Although it dis- 
regards degrees of difference, ranking reduces the effect 
of a “perverted” taster who might assign a grade of 0 
in the absence of a standard (8). When a standard ts 
available, it can be included among the unknowns with 
all 3 methods (2), as a reference point on the same 
seale as the other products in the test. If sensory fatigue 
is not a limitation, 2 standards may be advisable, one 
labelled as a reference and its duplicate hidden in the 
series to be tested () or, alternatively, one near each 
end of the absolute scale. This proviso would facilitate 


direct comparisons from one series of experiments to 
another. 

So far as the computation is concerned, ranking is the 
simplest since ranks can be transformed to scores that 
are already normal deviates from the mean. With 
grading on the other hand, 2 complications may disturb 
the analysis, although they were not a factor in the 
present experiment. The variance may be related to the 
varietal mean and require a special transformation (9) 
More seriously, judges may differ both in the section of 
the scale from which they assign grades and in the 
extent to which their judgments cover the scale of 
grades (//). The second factor particularly could com- 
plicate an analysis. Both restrictions would apply 
equally to the checking of descriptive terms. For ease 
of statistical analysis, therefore, ranking would be pre 
ferred to either grading or checking and has been used 
effectively in factorial designs (7), in determining 
maxima (7) and in balanced incomplete blocks (6) 


SUMMARY 


The performance of 3 scoring methods tor taste tests 
has been compared in an experiment on rating potatoes 
for mealiness. Six varieties were grown in a relatively 
dry summer on 2 farms, one with and the other without 
irrigation and tested separately the following spring 
The 6 varieties were presented to 12 subjects, who did 
the tasting, in a different random order in each of 12 
tests. \ preliminary analysis of covariance showed no 
effect of order upon the score. The 6 varieties were 
rated by all 3 methods in every test, each method by 4 
subjects. The experiment was arranged in a 3x 3 Latin 
square, so as to balance differences between subjects 
and days within each unit square 

The 3 methods for scoring mealiness were ranking in 
order, grading each variety on an absolute scale of 1 
to 10, and checking against a series of 7 descriptive 
terms. Ranks were transformed to normal deviates for 
analysis, but grading and checking showed no heteroge 
neity in the variance which required a transformation 
The rank order of the varietal means differed signifi 
cantly, both in their overall averages and in the inter- 
action of varieties by farms. In both comparisons, the 
scoring methods agreed well. 

The actual scores as contrasted with the ranks of the 
means were examined by a separate analysis of variance 
for each scoring method, From a comparison of their 
ly ratios, ranking gave the largest number of significant 
mean squares and checking the smallest number. 

\n analysis of covariance showed that no scoring 
method supplied any additional information about 
varietal means not provided by either of the others 
However, an extension of the same technique to the 
interaction of varieties by farms indicate 1 a closer simi- 
larity between grading and checking than between 
either of them and ranking. Removing the information 
in either grading or checking or in both by covariance 
left a significant remainder in the rank scores for this 
interaction. The greater sensitivity of ranking was 
paralleled apparently by a qualitative difference from 
either grading or checking, with grading more effective 
than checking. 
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Observations on Fresh Meat Processed by the Infusion 
of Antibiotics* 
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Processing of fresh meat may be limited by the ini- also some of the possibilities of processing by infusion 
tial refrigeration required to prevent internal spoilage In this work also some observations have heen made 
(sours). Studies on the bacterial populations in the 
muscle, lymph nodes, and bone marrow of beef and 
on the effect of retarding spoilage in ground beef by 
the use of antibiotics indicated that beef might be The idea of proce 
held without immediate refrigeration if processed by and has been widely practiced in ham curine in recent 
infusion of antibiotics. Twenty-three paired rounds ; 

and seven whole animals were infused with saline con- 
taining aureomycin so as to put approximately 2 p.p.m. 


which are of interest in present day 


meat pron essing 


mtusion is not new 


vears. Hlowever, these studies have heen pointed toward 


complete infusion of whole animals prior to dressing 


of the antibiotic into the meat. Aureomycin was de- out. With the vascular tem largely intact complete 
termined in the meat at various times after slaughter infusion is easily attaied and without the use of exces 
and after 72 hours post mortem all antibiotic has dis- sive pressures which often rupture blood vessels. Fur 
appeared. Non-infused mated rounds contained more , : 

thermore, infusions conducted in this way are far more 


organisms than infused rounds when both were refrig 
erated. When refrigeration was delayed 48 t» 72 hours 
post mortem, a majority of the control rounds soured th 
whereas the infused rounds remained in good condi- Present day meat packing relies on artificial refrigera 
tion. When whole animals were infused and dressed tics. Tt anil 


sanitary than infusions carried piece meal after eviscera 


1) 


out, no sides spoiled even though held out of refriger- é 
rey intern potlage urs) itis n at 

ation for 48 hours. The non-refrigerated side was prevent internal sj , ; it is necessary that a ; 

more tender than the refrigerated side. No flavor dif carcass should be chilled to an internal temperature 1 

ferences were induced by the infusion. Some color below 60° F. within 20 to 24 hours after slaughter. In : 
improvement was noted in the non-refrigerated side. some respects processing fresh meat is limited by the 


necessity of immediate chilling. If chilling could be 


Present knowledge of the biochemistry and physiology delayed certain quality attributes might be improved 
of animals used for meat presents the possibility of [his is particularly true of tenderness and perhaps also 
processing of fresh meat by infusion of the animal at for juiciness and flavor. If one is to investigate proces 
slaughter to improve and = standardize quality The ing possibilities, it is necessary that ways and means he 
studies to be reported here are quite exploratory in found to control deep spoilage 


nature and vet have given results which indicate some 


of the problems encountered ino such procedures and DEEP SPOILAGE \ 
It is not thre iT] the iper to review the hlterature o1 

* Published with the approval of the Associate Director, Ohio leep spoilage but t resent a working hypothesis om which to 
Agricultural Experiment Station and through the cooperation of ppt h the probler f fre meat pr g. From inspection 
the It stitute ot Nutriti ! 1 ol \ State many ured rot i il t appeare that leep spoilage 


not in the skeletal 


University mig] 


* 
‘ 
ob. 
1 
| 
diy 
he caused tt rganisms residing f 


muscle (meat) but in other tissue mainly lymph nodes and bone 
marrow. Indeed the lymph nok erve a phagocytic function in 
the animal 

In order to get information on this point, Lepovetsky, Weiser 
ind Deatherage (8) studied the bacterial populations in the lymph 
nodes, bone marrow, and skeletal muscle from 11 chucks and 
12 rounds representing 23 catth Their results indicated that 
most of the bacteria in the deep tissues were in the lymph nodes 

The lymph nodes have excellent blood supplies and can be 
reached quite easily through the vascular system. The next 
question was what might be used to arrest bacterial growth in 
these tissues. The use of a broad spectrum antibiotic seemed 
to be a likely place to start since they are non-toxic and flavor 
less in the required amount \nother possibility was altering 
thre pt of the nodes by the use of buffers. Previous experience 
by S. A. Husaini (¢ with buffers indicated that antibiotics 
would be simpler at least in these studies 

The next consideration was to select an antibiotic and to 
determine the nece iry amount. The results of this phase of the 
problem have already been published by Goldberg, Weiser and 
Deatherage (5). Much of the data reported here were obtained 
by the methods already described by these authors and will 
not be deserihed here. Brietly stated, from studies on penicillin 
treptomycm bacitracin lerramyecin ' and chloro 
mycetin it was found that only the last 3 showed promise 
aureomyeim, terramyem and chloromycetin at 2.0 p.p.m. were 
effective retarding spoilage in ground beef. These 3 anti 
hiotics were then tested against the 92 different strains of 
organisms tsolated from lymph nodes, bone and muscle tissue by 
Lepovetsky ef al. with the result that aureomycin appeared to 
he the antibiotic of chotee to beem the investigation of meat 
processing by infusion and to determine it deep spoilage could 
he arrested by infusing an antibiott 

For reasot of economy to owa decided to do some imitial 
studies using beef rounds only Beef animals were 
laughtered and dressed m the usually accepted manner. After 
plitting the carcasses the hot rounds were excised and used 
mmediately, One round was infused while the other remained 
control The infusion was carried out using a Griffith pump 
uch as ts used for ham curme. A 1l0-eauee needle was used to 
canmulate the external thac artery Since an exetsed round has 
its vascular system cut im numerous places, somewhat clevated 
pressures were required to overcome leaking vessels Cartertes) 
vhich could not be closed handily using hemostats 

The solution injected consisted of physiological saline mack 
with JO pounds of tap water (due to the lime softening process 
Columbus tap water is almost sterile 0-5 organisms per ml.) in 
which 0.75 2. aureomyein was dissolved. All equipment used had 
previously been sterilized with live steam. The resulting solu 
tion contaimed 55 p.pam. of the antibiotic and the round was 
pumped to L0G increase in weight. At this time the hemostats 
were removed and the round was drained. S.« to 7.5% of the 
original weight was retained. Infusing excised rounds is not too 
satisfactory. In order to be assured of complete infusion pressure 
was applied so that swelling of the knuckle and shank as well as 
the top of the round could be observed. The pressure was con 
siderably more than normal blood pressure and there was some 
rupture of the small vessels. Both control and infused rounds 
were treated alike as far as refrigeration was concerned 

The first group of & paired rounds were placed immediately 
into a cooler at 3° C. for 48 hr. After this time the control and 
infused rounds were examined m detatl Both rounds were com 
parable in color, odor, taste, and pH, although the infused round 
appeared a bit more moist. The popliteal lymph nodes were 
examined for bacteria with the following results (Table 1) 
(In this table 30 indicates no organisms were found and_ the 
lower limit of counting was 30/g2.). These data clearly indicated 
that the antibiotic was effective in reducing the bacterial popu 
lations in these nodes 

It was then decided that a second series of similar tests should 
run but retarding refrigeration simply by keeping the rounds 
to 85° FL) for 48 hours 


Ine 


it room temperature (which was 7/5 


"Terramyem ts the trade mark tor the antibiotic oxytetra 
eveline; registration was granted to Chas. Ptizer, and Co., ‘ne 
July 21, 1953, by the U.S. Patent 
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The rounds darkened on the surface and if they didn’t sour they 
were compar ible in appearance at d flavor 1 he bacte rial counts 
on these rounds are shown in Table 2 

Seven out of 10 control rounds exhibited some or at least a 


little off odor at some point. However, all of the infused rounds 
TABLE 1 
Bacteria in the popliteal lymph nodes from infused and control 


paired rounds held in 3° C. cooler 48 hours post mortem 


Number of orgranisms 
per gran 


Infused Contr 


TABLE 2 


Bacteria in the popliteal lymph nodes, top round, and knuckle 
from infused and control paired rounds held at room 
temperature 25 -30 C. 48 hours post mortem 


Thousands of Bacteria/gram 


Round 

Lys Kauck! 

1 

11 ! ) 

‘ 

] 


were sound, Control rounds 13, 15 and 22 were sour. Figure | 
shows the lymph nodes from number 13 
Control round number 22 started puffing at 48 hours whereas 


the infused meat was sound after 76 hours at room temperature 
80-85 FF. Figure 2 shows these rounds 

The pH values of all rounds were between 5.50 and 5.60 
lable 3 compares the moisture and total hemoglobin and myo 


globin. Total hemoglobin and myoglobin was détermined | 
converting to the methemoglobin and metmyoglobin and meas 
uring absorption at 540 mua (17, 7 

\s would be expected the infused beef contained on the aver 
age about 3.0% more water and contained less pigment due to 
flushing out the blood 

It seems desirable before proceeding to whole animals to 
determine if the mechanics of infusion might affect the number 
of organisms in the rounds. To do this 4 pairs of rounds were 
used, one round was infused with saline and the other was used 
as a control, On examination there were no significant differ 
ences in the numbers of organisms found in the popliteal lymp! 
nodes, top round, shank and knuckle muscle tissue after holdi 


Figure 1. The popliteal lymph nodes from paired rounds 
No. 13 showing the discoloration due to bacteria in the control 
node on the left and the normal looking node from the infused 
round on the right. 
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PROCESSING FRESH MEAT BY INFUSION OF AN’ CS 


it of the blood + the infusate 
thir orta t { Vella CAV. 
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Figure 2. Paired rounds number 22 were kept after slaugh- TABLE 4 
ter at room temperature 80-85 F. The swollen control is shown Bacteria in infused beef at various times post mortem and 
on the left and the sound infused round on the right. comparing refrigerated sides with sides held at room 
temperature 48 hours and then refrigerated 
TABLE 3 I teria per gran 
Comparison of moisture and total hemoglobin and myoglobin \y 
in infused and control paired rounds number 
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these rounds at room temperature for 48 hour Consequently, ' R 
no preservative effects were apparent from the mechanics of my 
mitt 1 
INFUSION OF WHOLE ANIMALS - 
for thi ork 7 less expensive lower grade animals were used ( 
’ for reasons of economy; they ranged in weight from 700 to 1250 n 
| md 
Phi inal was stunned | i blow on the head in the usual R 
n r and shackled Phe neck was opened along the . : 
mid-line exposing the carotid arteries. These were closed by ; yi 
hemestats and partially severed between the aorta and hemo K 1 ; 
stat along with complete cutting of the jugular veins Phe 
animal was hoisted momentarily to facilitate bleeding. Next the . ; 
animal was placed on the pritch bed and one carotid art ry Was 
cannulated using a 10 mm. tube attached to the Griffith pump by ss 
rubber connectior Phe maximum output of the pump was less 
than the heart output of the animal. Even so it was possible tectible so that I t OO organisms per g. were present. It 
to infuse the anmmal without excessive pressure as in the case of is quite apparent { { vere present even 
and complete it in about 15 minute In all cases except ma othe ile vhere retrigerat iyed lhe yreatest 
number 7, 10% of the weight of the animal was the amount numbers were pre t t n temperature for 
f aureomyem in saline which was infused. The infusate was 48 hours. The count t ‘ ‘ markedly when re 
the same as in the rounds except im number 7. The completeness ir’ verated | t t not clear It 
the ll ! ply by mit the kin at the midicat the antibiotic at lower 
i il t the mid ibove th t moand also by ob temp 1 i bact ff t it itself at these 
ervinge t nt fr t ered vei | temperature 
\iter the 1s] t unimal was dre din the usual man 1 ‘ ‘ 6 rves a comment. After 48 
re A\ltl it cr t keletal muscle appeared normal ! t room temperat t va ther odorous, but it 
the viscet ved 1 tered appearance to flushing vas not a typical sour. J kidney is quite bad and warm to 
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the touch. The kidney was excised and examined. On examina 
tion it appeared to be infected with a pathogenic organism 
which seemed to be similar to Proteus mirabilis and Proteus 
ammoniae known to be pathogenic and cause cystitis. Whether 
the kidney of the refrigerated side would have gone bad cannot 
be said. In any event, neither kidney was examined by the 
mspector at slaughter It can be seen that the meat from this 
animal was quite sound in spite of the infected kidney 

During the course of this work 5 organisms were isolated 
from 5 distinct cases of deep spoilage—4 in control rounds in 
addition to the one deseribed above 

Control round number 10 yielded a Bacillus which was a gram 
positive spore forming rod. It was actively proteolytic to milk 
and gelatin and somewhat motile. Its optimum temperature was 
25° C. Tt would grow aerobically and also anaerobically though 
at a diminished rate; it would produce acid and gas from arabi 
nose, sucrose, glucose, maltose, dextrin, lactose and xylose but 
not from rhamnose. This organism appeared to be similar to 
Bacillus megatherium reported by Bunyea in 1921 (2) 

Control round number 15, which was odorous and off color, 
contamed a facultative gram negative rod that gave biochemical 
reactions for Escherichia with the unusual characteristic of being 
capable of liquefying gelatin Its optimum temperature was 
37° ¢ 

The control lymph node shown in Figure 1 was green and 
yielded only a Streptococcus which liquetied gelatined and pep 
tomized litmus milk. The organism grew well at 10° C. and 
also at 45° ©. showing some relation to Streptococcus liqui 
faciens 

From the round shown in Figure 2 an organism of the 
Proteus group was obtained. It differed from that isolated from 
the kidney described above in that it had an optimum tempera 
ture of 25° instead of 37° C. and produced indok 

In all 7 animals, as with the rounds, no flavor differences 
were noted which could be attributed to the infusion of the 
aureomycin. The infused beef did appear to be somewhat more 
moist to the touch. It was thought that this might be due to 
flushing out the coagulable blood and replacing it with a clear 
liquid. Also, the nitrogen-moisture ratio was slightly lower for 
the infused meat. In order to determine if these difficulties 
might be overcome the concentration of the antibiotic was 
increased threefold and the volume of infusate was decreased 
to one-third. This did prevent excessive moisture on the cut 
surface and still apparently sufficient antibiotic did get into the 
meat. Animal number 7 weighing 1233 pounds was infused with 
40 pounds of physiological saline containing 3 grams of aureo 
mycin 

No adverse color or paleness resulted from infusion of any 
animal, There was an unexpected color improver +, however, 
in the side which was kept at room temperature. I. . .d not been 
expected and was observed in 3 cases—-the last three 

The tenderness of the loin steaks from the refrigerated side 
was less than those from the other side. In fact, the steaks 
from the sides kept at room temperature for 48 hours and then 


chilled out were as tender at 5 doys post mortem as the others 
were at 2 weeks post mortem, Table 5 shows the tenderness of 
lom steaks at 5 days post mortem 

The eating quality of the infused meat was quite satisfactory 
and from the taster’s pomt of view indistinguishable from nor 
mal meat. All of the meat im this study was consumed by known 
persons, This amounted to about 5500 to 6000 pounds. No ad 


TABLE 5 


Tenderness of loin steaks from infused beef at 5 days 
post mortem comparing immediate and delayed 
refrigeration 


Penderness 


Animal 

number R DR 
7.17 
6.3 
4 
5 5 
6 1.3 Ss 
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verse report was received which in any way was attributable to 


infusion or to the antibiotic 


AUREOMYCIN IN INFUSED BEEF 


Although this study was undertaken to determine the possi 
bility of processing whole animals by infusion before dressing 
out, the selection of an antibiotic for this work offerd an oppor 
tunity to study some of the important aspects of using an anti 
biotic (as aureomycin) in processing a perishable product. of 
such importance as meat. 

The aureomycin is certainly an additive and even if no 
obvious indications of altered product are apparent, there are the 
important questions of how much aureomycin was left in the 
meat and what happened to it. 

To get some of these answers some experiments were carried 
out first by adding aureomycin to ground beef and determining 
the rate of its disappearance. Figure 3 shows the average 
aureomycin residue in 11 samples of ground beef stored at 
10° C. when initially the beef contained 2 p.p.m. of the antibiotic 
Almost no aureomycin was present after 3 days and none after 
4 days 

It was of interest to know if aureomycin was as stable in 
beef as in physiological saline at the same pH and temperature 
Figure 4 shows a graphic illustration of the results which seem 
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Figure 3. The average aureomycin content of 11 samples of 
ground beef stored at 19 C. 
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Figure 4. The disappearance of aureomycin from physio- 
logical saline and ground beef of the same pH at 3 C. and 
C. 


to show that the antibiotic is less stable in beef than in saline 
at 3° and at 25° C. This is what might be expected from the 
work of Dornbush (4), Paine and Collins (9) and Price et al 
(10) 

As expected the infused antibiotic was not evenly distributed 
throughout the carcass. One might expect that those tissues 
having the greatest blood supply would also have the highest 
antibiotic content. Furthermore, there is the question of what 
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PROCESSING FRESH MEAT 


happens to the aureomyci his information for 10 rounds ts 


shown in Figure 5 

On the average the top round contained about 5.0) p.p.m 
whereas the shanks only 2.0 p.p.m. and the knuckles 0.5 p.p.m 
ground beef indicated at least 
Attention is called to the 

Although 
rounds, the 


knuckk 


It is recalled that the work on 
20 p-pm, ot antibiotic 1s desirable 
fact that at 4 days no 
there was some variation m 


iurcomycin was detectible 
amounts found in the 


relative differences betwee top round and shank ot 


Was essentially the sam in all cases This reflects the blood 
supplies to these portions of the rounds 
4} \ 
—— TOP ROUND 
\ SHANK 
= KNUCKLE 
a 
< 
\ 
\ 
5 
WwW? \ 
2 
\ 
\ 
\ 


DAYS STORAGE 


Figure 5. The average aureomycin residues from 10 infused 
rounds held after slaughter at room temperature 25 C. for 
2 days and then at 1 C. 


Figure 6 shows the same composite data on 6 whole animals 
The upper 3 curves represent the disappearance of aureomycin 
in the chilled sides and the 
in the sides held at room temperature for 48 hours prior to cus 
tomary refrigeration. It appears that the infusion was uniform 
Whereas after 5 days in the chilled sides 
mycin was present in about 1.0 p.p.m., it was less than 1.0 at 3 


days and was 0.0 at 5 days when chill was delayed 


lower 3 represent this same thing 


within sides aureo 
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Figure 6. The average aureomycin res dues in the carcasses 
of whole infused animals. The upper three curves represent 
the average aureomycin residues in the refrigerated sides and 
the lower three curves gives the same information for the sides 
where chilling was delayed 48 hours. 
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INFUSION OF ANTIBLOTICS 490 

There is no doubt that t intibiotic disappeared as far as the 
test organism wa t ppened to it is not known 
Whether dl t trom 
the public healtl ta t clarified. It seems quite 
doubtful that the mifusion of t iureomycin would be a public 
health hazard, To get a therapeutic dose would require th 
consumption of an enor is amount of meat, one animal per 
lay That the decomp t products appear to have no effects 

the test organisn t that they are relatively nontoxn 

Processing meat bys i before dre ing at slaughter 
present some problem tf packing house operatr There ts 

Iso the problem of meat inspecti Nothing was encountered 

in these studies to mdicate that there are insurmountable prob 

lem Phe procedures we used depart from those approved by 
the Bureau of Animal Industry. On the ot hand it seems that 
inspection procedure ld be adapted if later investigations 
should indicate the desirability of infu whole carcasses 
SUMMARY 

The possibility of processing fresh meat by infusion 
of whole animals before dressing out has been explored 

Phe infusion of aureomycin may prevent deep spoil 
age in carcasses where refrigeration is delayed. There 
are indications that deep spoilage may arise from ot 
ganisms present in the lymph nodes 

\ureomycin is more rapidly destroyed by beet tissue 
than by water alone in a relatively short time 

Beet infused with aureomycin showed slightly altered 
appearance but from. the standypx Int of eating quality 
was indistinguishable from normal beet 

No adverse effect was noted when beef infused with 
aureomycin was consumed by known persons, Addi 
tional study is needed to determine the fate of the added 
antibioti 

Processing of beef by infusion before dressing out 
shows some promise, but some modification of certain 
packing house and inspection procedures would be 
required 
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The Variation in Tenderness in the Longissimus Dorsi Muscle 


of Pork* 


EDITH 


Bureau of 


('nited States Department of 


tlushands 


(Manuseript ree 


Analysis of tenderness data obtained by organolep- 
tic and mechanical shearing tests, showed that the 
longissimus dorsi muscle of hogs was less tender in 
its central portion than at either extreme. Tenderness 
differences between certain positions within the loin 
are highly significant. Care should be taken, in stud- 
ies concerning the effect of experimental treatments 
on tenderness in pork loins, that all sections of the 
longissimus dorsi muscle are represented in each 
treatment. 

Studies of tenderness problems in meat have been 
made primarily on beef and several investigations on 
tenderness variations between and within beef muscles 
reported. Ramsbottom, Strandine and 


/), reported in 1945 that there was uo differ 


have been 
Koonz 
ence in tenderness, measured by resistance to shearing, 
between the middle and posterior end of the longissimus 
dorsi muscles taken from 3 heifer carcasses. The an 
terior end, however, was markedly tougher than the 
rest of the musele. Blakeslee and Miller (7) observed 
that the beef shortloins were less tender at the rib end 
than at the port rhouse steak end These latter results 
were substantiated by those of Hliner and Llankins (3) 
who found highly significant tenderness differences in 
favor of the loin end between the loin end and shortloim 
sections of the longissimus dorsi muscle of aged cows. 
Contrary to the findings of Ramsbotton, Strandine and 
Koonz (4), tliner and Hankins observed no significant 
difference in tenderness between the loin end and rib 
sections of the loin muscle, but found a significant dif 
ference in favor of the anterior part of the muscle when 
samples from the shortloin and chuck (3rd rib) were 
compared 

Phe only report available on tenderness in the pork 
longissimus dorsi muscle was that of Bray, Vail, and 
Mackintosh (2). They found no difference im tender 
ness measured by mechanical shearing tests from the 
anterior to the posterior ol the loi museles of 250 
pound hogs. The disagreement im the published data on 
tenderness variations in beef loms in addition to the lack 
of data on the subject wherein organoleptic tests for 
tenderness had been used, prompted turther mvestiga 
tion on the uniformity of tenderness in the pork longiss1 
mus dorsi muscle, 

EXPERIMENTAL 


Ihe /ongissimus dorsi muscles used were from both the right 
and left sides of 6 hows slaughtered under uniform conditions at 
Beltsville. The hogs had a mean slaughter weight of 213 pounds 
The pork carcasses were clulled at to 
° FL). The loins were removed and each lom was cut into 8 
approximately equal parts. The & 
cooked and tested at a single testing 
samples were cooked m a constant temperature 
circulation oven maintamed at 148.0 ¢ (300° until the 


samples from each side were 
pertod. The pork lom 
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internal temperature of the loin muscle reached 
(170° F.). The longissimus dorst muscle was separated trom 


the ribs and vertebrae and, a sample, one inch m diameter, was 
cut longitudinally through the muscle for mechanical shearing 
tests using the Warner-Bratzler shear strength apparatus. Th 
remainder of the muscle was cut into pieces one-half inch square 
and one-eighth inch thick for tenderness rating by a judging 
panel composed of 8 persons experienced in meat judging. Th 
same judges served throughout the experiment 

Penderness scores ranged from 1 for tough samples to 5 for 
very tender samples. The judges’ scores for each sample were 
totaled and the data were analyzed by the analysis of variance 
method described by Snedecor (5). The variation due to sample 
location in the muscle was further analyzed on the basis of indi 
vidual comparisons 

RESULTS 

When the mean organoleptic and shear force values for all 
the samples tested at each location in the muscle, were recorded 
graphically (Figure 1) it was apparent that the anterior and 
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Figure 1. Tenderness variation within pork longissimus 
dorsi muscle. 


posterior portions of the muscle were more tender than the 
central portion of the loin which corresponds to the shortloin ot 
beef. Inspection of the sums of the organolepty 
resistance to shearing values for individual segments of the 


scores and 


pork loin (Table 1) sugggested that this tenderness difference 


between areas in the muscle was large enough to be of statistical 


significance should direct comparison within indiv-dual loins be 
Phe analysis of variance tor the total scores for ten 
on individual samples is given in Table 2 tor both the 


Variations m tenderness 


attempted 
dernes 
organoleptic and shear foree methods 
between animals are shown to be significant by the organolepts 
test and highly significant by the resistance to shearing method 
Organoleptic tests showed little variation between right and leit 
sides but the shearing data showed a highly significant variance 
No explanation for this discrepancy can be given 
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TABLE 1 
Summary of organoleptic and resistance to shearing values 
obtained for consecutive sections of pork loins 


TABLE 
Analysis of variance in tenderness of pork loins as measured by organoleptic tests and resistance to shearing 


Resist 
| R I t 
the t 

When the total data were analyzed, variation m tenderness 
due to position vithin tl lon Va not steniticant statistically 
however, when the various positions were compared individually 
among themselves (Tables 3 and 4) it was evident that statisti 
calls ant differs te cress existed between certai 

siti t the ere were no tenderne difference 

ted by the tast inel between the 2 anterior 4 ti teste 
ine] t lt t whth rib areas. These 
hon t r (highly significant) than tl 
ma eT t for the extreme posterior rt} 

ect va my ed th 1 cl 
trom the last of the mb region was considerably less tender that 
the rest the loim « t he adjoming sample number 

comprised the anterior part of the lumbar vertebrae. re 
‘ cl Phe posterior portion of the muscle ample 
8 from the sacral region, was similar in tenderne to sample 1 
though it was significantly | tender that ample 2 and more 
tender than sample 3. Immediately adjoining samples did not 
i cnougl ditt in tenderness sé to | 
cant statistically, except umples 2 and 3 and samples 3 and 
4 ere cceed ! became progressive Ik tender 
t lifferenece hen lightly wriftcant and nificant respec 
erence i ilues ( Table 1) whe the lon 
ved the same pattern but did not show as great difference 
is t i eptic seore 1 hi ear values for the central por 
tion of the loi muscle (samples 4 and were significantly 
, M 
<P 
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TABLE 
Analysis of variance, single degrees of freedom, of organoleptic ratings for tenderness between consecutive sections of pork loin 


TABLE 4 


Analysis of variance, single degrees of freedom, of shear fore 
values for tenderness between consecutive sections of pork loin 
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Organoleptic and mechanical 


ness were made on the cooked longs 
from. the right and lett at oto 
methods of tendernes determin: 


terior and posterior parts of the kk 
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were not statistically 
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lhere isa close relation between ¢ xpectation of lite at 
urth and ethereney of food use. Ina country like India 
vith an expectation of life at birth now of only 30 years, 
all of the food consumed in bringing children into the 
world and rearing them to a working age has to be 
With an expecta 


charged to about 15 working years 


ion of 45 years, it is spread over 30° years. The 
etherency of food use, other things beimy the same, 
mcreases as the average life span increases, until a 


point is reached where’ the numbers of non-working 
persons over OO or 65 vears of age who consume food 
without working for it begins to reduce the efficiency 
No adequate data are available as to how 
much work is done by elderly and retired persons, but 


ol food use 


there ts little doubt, so far as this factor alone is con 
cerned, that the efficiency of tood use is less in New 
Zealand, for example, than in some countries with a 
somewhat shorter lite span 

Dr. Charles Davidson, of course, in his paper “Guid 
ing Principles for the Solution of Dietary Problems of 
an Aging Population,” " suggests meeting this situation 
by keeping the elderly persons healthy and at work and 
paying for their own keep. Llowever, when this was 
suggested at a meeting of the American Population As 
~octation a few years ago it was attacked vigorously. 
Why should we be shortening the work week to 5 days, 
and presently perhaps to 4, for persons m their prime, 
and increasing the work load of those over 607 What 


do we work for, if not to live at ease in our older years : 

Closely related to the foregoimy is the relation between 
how hard we work and how long we live. That the pro 
ductive vears of cows and hens are shortened by in 
creasing the output is a fanuhar fact. Flow is it with 
humans? There appears to have been very little analysis 
of this problem 
subject? With cows and hens, it pays, up to a certain 
pomt, to speed up output and shorten lives-—a smaller 


Is it not an important aspect of the 


traction of the feed goes into maimtenance 

Phis raises the whole question of the relation between 
maintenance and production rations as a factor in eth 
ciency of food use. Ina country in which the average 
calorie intake per worker per day ts 3000, of which L800 
is for maimtenance, the 3000 calories produces twice as 
much work output as that of the average worker in a 
country with an average caloric intake of 2400. This ts 
another reason why the efhciency of food use 1s low im 
countries like India. Dr. Davidson in discussing the 
diets of the aged did not refer to the effect of inactivity 


in reducing caloric intake 
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POPULATION AND FOOD SUPPLY BALANCE 

Furning now to the first of the broad aspects of the tood 
problem, mentioned by Dr. Compton, namely the population 
and food-supply balance-—Norris Dodd, head of World Food and 
\griculture Organization, a few years ago was warning the 
world that each day it had 57,000 new mouths to feed. In his 
most recent statement, he has raised the figure to 70,000 
\pparently he has been doing some more arithmetic. It is true 
that the bigger the total with a given annual growth rate, the 
larger the absolute gain per year and per day 

What does this growth of population mean for the people ot 
the United States? Possibly a good deal in terms of world 
politics and national security. it can be that in the future the 
high death rates and suffering of the people of the Far East and 
other parts «ot the world will so lead to unrest and revolution as 
to destroy the peace of nations. However, in the long run of 
centuries since the dawn of civilization, widespread death from 
disease and underteedmg probably has rarely been a major cause 
of wars and revolutions. Death and disease have been so familiar 
to nearly all in most parts of the earth in the past that they have 
been accepted as normal experience. But modern communica 
tion has revealed to the present generations of peoples of these 
old civilizations that in other parts of the earth not only are 
most children kept alive and healthy, and many elderly folks 
living to a ripe old age, but that they are at the same time enjoy 
ing many comforts and delight \nd the underfed peoples are 
turning agamst ther overlords and blaniung them tor their 
sufferings. And they listen to false doctrines told to them by 
national leaders who at the best simply do not understand, and 
at the worst are only political schemers. Out of this situation 
does arise a serious menace to our part of the society of nations 

Yet in spite of this menace, this country of ours, and others 
like it with bountiful food supplies, are not likely to be shipping 
large quantities of tood to the over populated countries to keep 
down their death rates. To be sure, when a famine threatens 
because of a disaster, as now in Pakistan, we shall come to the 
rescue, especially if we have large surpluses in government hands 
and can tind no other easy outlet for them. But this is very dif 
icrent from exporting large quantities of tood regularly to 
underfed nations. This we and other nations like us will not 
do except as the underfed nations can tind export goods with 
which to pay tor the foods they need. ‘They can sell us a litth 
more of tea, coffee, rubber, bananas, and some other fruits, and 
of certain vegetable oils, and perhaps some day increasing 
amounts of certain types of manufactured goods, especially the 
types that require much hand labor. But even if this country 
were ready to accept a lberal foreign-trade policy, its imports 
irom these countries would increase slowly. This statement 
also fits the other large food-exporting nations 

What this country is doing instead is helping these countries 
to produce more food themselves and to industrialize—hoping 
that out of this combination will presently come more food per 
person. There will be a real danger, however, that in part ot 
the countries, especially in the first 50 years, death rates will 
tall so much faster than birth rates that all the gains from 
improved technology i agriculture and industry will be swal 
lowed up in growth of population. Nevertheless, this ts_ the 
only kind of a program that has a chance of being importantly 
effective in relieving the pressure of tood supply in_ these 
countries 

How does this leave the food supply situation in the United 
States and countries like it? The answer is—an ever-present 


© Reference is made to the address of Dr. Karl T. Compton 
“In the Public Interest.” Thirteenth Annual Meeting of the Ik] 
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ADIUSTMENTS 
potential plus situat | evidence to tl effect for the 
linited Stat: nd roug! P Hel evidence co be assembk 
for most of the rest « \ t America. for « siderable parts of 
South America, Africa, and for the South Pacific—is contained 
n the rey t the P d t's Materials Policy Commissi 
1952 (hereaft referre t s the PMPC. report whi 
balanees prospective population growth and income growth 
igainst itput tor tl year 1975 The population growtl 
projected by then 1 193 1 lisp ible meome that 


Is, Income after taxes, even if It rises no faster than in the 1925 
50 period, will rise from $1300 to $2000 per capita 

How much of this rise in per capita income will be spent 
mo omore lood If one were to take the recent historical past as 
4s guide, one would project at least as large a percentage mn 


1975 as in 1950, since this percentage was 24 in 1920 and 26 in 


1950. It fell off only to 22 during the war vears. But included 
in actual food expenditures at retail are all the costs and profits 
of food processing and distributior the ones in which food 
technologists are particularly interested There was a larg 
increase between 1929 and 1950 in preparation of toods tor use 
in the kitchen and on the table-——in canning, quick-freezing, and 
pre-packaging,—1 f the services sold with foods 

principally the supermarket type of services--and in meals eater 
uutside the hom The nearest that one can come to measuring 


increase in Consumption of food as food is to take the U.S.D.A.'s 


consumptior This rose from about 
100 in 1929, and also 100 in 1935-39, to 114 in 19455 it rose 
to 117 with derationing in 1946, and then fell off to 112 with 
the rising prices of meats in 1950. This rise from 100 to 112 
vas of course not due to higher caloric intake: it reflected only 
i Ingher fraction of the calories coming from meats and other 


more EXpensive foods 


PROJECTING FOOD CONSUMPTION AND 
PRODUCTION INTO THE FUTURE 


\ projection of this 112 in 1950 forward to 1975 ts of courss 
very diffeult. The analysts in the Bureau of Agricultural Eco 
nomics (hereafter referred to as BAE) have arrived at figures 
ranging from 118 to 122. The PMPC projecti is 127. This 1 
based upon an analysis made by Dr. Marguerite Burke of the 
BAE to the effect that for every increase of 10% in disposable 
income m the past. there has been an merease of 0.2‘ in the 
ndex of per-capita food mption, assuming 115 as what the 
1950 index uld have | pt for the abnormally high price 
t-meats m 1950. If 112 had b taken as the base instead o 
1i5, tl t ection for 197 vould have been 124 1 place oft 
127. Either tl © rise er-capita consumption combined 
vith a 27 rise in populati to 193 million by 1975-—-waill call 
for a 41% rise m national food consumption, and also m domes 

food pf assuming no change wm the balance of food 
exports-imports The PMPC. report conclude that imports 
vill increase slightly more than tood exports, since consumpttor 
4 coffee, tea and tropieal fruit vill grow with the population 

How this 41% increa in food consumption is distributes 
among fferent classes food as otf much importance to tl 
vod industry. The PMPC report divides it as follow 

Percenta 
\ll meats except poultr 0) 


ats and oils, including butter } 
All fruit 54 
Vegetabl ires 
Vgctabh rocessed 63 
Potatoc 9 
Sugar a 
Wheat product : 

The significance of each of these 1s best yudged by compar 
ing it with the average of 41% \ percentage less than 27 
means a per capita decline. None of these percentages is to be 
taken as highly conclusiv Chey are mostly torward projections 
from trends since 1935-39. Butter consumption has already 


declined mor per capita thar projected in the preceding tabula 
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t \ miple pr ‘ re t wou have given 
i hgur that 
Now as to the project i itput | PMPC staff and 
consultants explored this « tully, taking advantage of the 
nsel and judgments of t scientists in the ULS.D.A,, the 
igricultural llege ind ent station Pwo esti 
ites were mad in A timate, or potential increase if present 
t | cre generally applied 
between now ind 1975 ! i sestimat or merease i sucl 
t \ 1 att rage it ! the past 25 years 
Both ar n the torm of increased yields per acre or per head of 
livestock, wit bout th i in nt ot crop and pasture land 
As now rmed. Following re the summaries of these estimates 
and te of the mdividual er i! ivestock estimates 
\ t t B estimate 
\ll croy 6 27 
Wheat 0 
Potatoes 40 
eed « 3 
Cor 100 40) 
Oat 7) 25 
0 20 
nelud 62 3] 
i! forag coml 33 
1 | 1) ( t 24 
| tock and product { 
ind forage 103 Me 
All 44 
Phe A estimates for ( ve a potential of 90, which 4 
vell beyond the 41% 3 ease mipt projected. Tf non 
food re imecluded, the potential is still 86% The B estimates 
ver, indicate that not ¢ if tood will be produced from 
present wres uni tec] vical advance faster than from 
1925 to 1950 Phe 340° bheecor if non-foods are added 
\n alternative to increasing yields on present acre Is of 
course to use more act \re wh acres available Numerou 
tatements have been made im the past year by officials im the 
ULS.D.A., including one Secretary of Agriculture, that now 
that the Western frontier of new land has come to an end, any 
crease in farm output must come trom acres now m crops and 
pasture his is ere ly ntrar 1 the tact \ classification 
f the lands of the Unit tat re tly completed by the Soil 
( ervation Service i tes that there are 150 million acres 
grassland that could be « verted t ropland, and 135 mil 
n act that « bye rted to cropland or 
iss] 1 (Set over t i ly 40 million acres now 
1 croy that houl be ited t pt land or woodland.) 

1 principal rea that t 85 millions of acres have not 
een used for crop and gra nad that it has been cheaper to 
et the addht il product needed from stepping up yields on 
inds now 1 r pastut hye il can be true between 

andl 197 But tl very different from saying that all 
the merease in output t con from present acre crops of 
yras Phe chanes it t ta minor fraction of the increased 

1 needed by 197 1 trom beinging additional land 

t e, pl ! perhaps 8) million acres of poor 

ture and 101 cre dland pasture, into crop 

ture rotation but t tthe af ay more than now m 

tivated crops im any r. The ne technologies of grassland 

rming have a major tribution to make to the needed 41% 

re ase in) tood especially ree i larg part ol the om 
is to 1 ind-forage-consuming livestock 

It 1 nece il t tak very loa that technological 

wivanee, im agricultur ever comes only from 

applying more tully the olos ilready V1 \long watl 

ave ‘ ‘ gic iscovered and coming 

nto use lt this wer t if apt ture would not have 

ide tl progre t ! Ire 19 t 1950. We need 

tot ly tr ‘ poort t wusly tor the research 

FOOD CONSUMPTION AND INCOME 
Now let us return to the consumption side of the food 
ituation. [It was pointed out earlier that the percentage 


| 
| 
Poultry meat bb 
Eggs 38 
Milk, fluid, condensed, dried 44 + 
Butter 15 
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of disposable income spent for food was 26% in 1950 as 
compared with 24% im 1929 In the same years, the 
percentage of the consumers’ dollars received by 
processors, transporters and middlemen fell from 58 to 
33. In the current situation it is 56. It is pretty sure 
ty rise as prices of farm products decline as they have 
heen doing in the past vear. With prices neo higher than 
10% of parity, whi h is as high as thev can be expected 
ty be in the next few vears, the 58% level will be at 
tained again. But whether it will persist ts another ques 
tion. The comparable level for 1913-15, in the parity 
hase vears, was 54% 

Vhere is reason to doubt also that the 26% ievel for 
percentage of disposable incom will be maintained 
Probably it was a special set of circumstances that 
caused the percentage to rise to 26 in 1950-——such as 
havine the great mass ol workime population with in 
comes for the first time at a level that made it possible 
for them te buy about all the meat, eggs, dairy and poul 
try products that they had been wanting It is of course 
in accepted principle that higher-income 
yreuipes spe nd a smaller fraction of their meomes on food 
and more on education, heaith, travel and recreation, 
than do the lower-income groups. Lf this principle still 
holds. a further rise in the earnings of the great mass 
of our people will find them spending a larger share ot 
their earnings, relatively, on these other parts of living 
and less, relatively, on food 

\ rise of the index of food consumption per capita 
only from 112 te 127, or 1307, by 1975 wall not of course 
uppert either a S8% level of marketing share of con 
umers’ dollars or a 26% level ot spendable CON 
spent for food with per capita spendable incomes rising 
i. There will need to be an 


al 
from ST300 te S2Z000, 54 
accompanying rise in the processing and services sold 
d this will have to be of relatively 


with the foul, at 
vreater magnitude than the shitt to the more expensive 
protective foods \ reasoned judgment is that. the 
masses of the people will not want to merease their food 
hills as much as will be required to maintain the 580% o1 
26% levels, and that levels around 54% and 22 or 
2366 will be as high as will evolve. But this can he little 
more than judgment. We do not know enough about 
actual food consumption behavior ty be sure that the 
index of food consumption wall not. rise appreciably 
more or less than the 15 pomts trom 112 to 127. A 
little light on this subject may be thrown by the records 
kept of their meat consumption by a sample of 170 
families in Medford, Massachusetts, during the past & 
months, under a research project conducted by Dh 
Avres Brinser and assistants of Harvard University, 
using Research and Marketing -\ct funds. It could well 
be that only part of working-class families will buy 
appreciably more meat and other expensive types ot 
foods as their incomes increase another 54% by 1975 
In this case, an assumption of no more than 22 or 23% 
of disposable income spent on food in 1975 may be even 
too much to expect. If the study indicates clearly that 
meat purchase fell off at the high retail prices that pre 
vailed in the fall of 1952 and recovered when retar 
prices fell in the first halt of 195.8, this will lend support 
to the foregoing judgment. Press reports now indicate 


that the national average of meat consumption was 
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clearly higher in the first half of 1953 than in the same 


months in 1952 


WHERE THE FOOD TECHNOLOGIST COMES IN 


Phere is another type of change and adjustment with 
in the food industries that also must be taken account ot 
namely, the more complete utilization of some raw 
materials as foods. The use of skim milk and whey as 
human rather than animal foods is a striking example ot 
this The conversion of cull citrus truit te ts 
another. Of the same general effect 1s *itution 
of more economical vegetable oils for animal fats and 
oils It is in this sphere of action that t od technolo 
vists make one of their largest contributions 

Such changes may force some difficult readjustments 
Phe lessening of the demand for butterfat and other 
animal fats lowers their prices. It 1s not likely to in 
crease the demand for the skim milk and whey enough 
to offset the decline in buttertfat price ‘ Phere may well 
be a role for government to play in facilitating the 
needed adjustments, but surely this role should not con 
sist of holding up the price of butter and pricing it out 
of the market on the one hand and subsidizing con 
tinued production on the other. Much more rational 
would be expanding the market for milk powder by 
subsidizing its use in bread and other foods. “This we uld 
at the same time improve all these foods nutritionally 
by increasing their content of the particular proteins 
that have been proven to Ine vost essential for body 
building and maintenance. Recent estimates are to the 
effect that a third of the children growing up even im 
this rich country do not get enough good animal-origin 


prot m te grow as rapidly shit uld, nor to obtain 


adequate protection against (See Flodin, .dq 


Food Chem., April 26, 1953.) 


FOOD SURPLUS CONSIDERATIONS 


Surely this paper should not close without some 
reference to the current food surplus situation in the 
United States. The government is likely to find itsell, 
under the existing price-support and CCC holding oper 
ations, committing itself to 2 billion dollars of expendi 
tures. and in another vear to 4 or 5 billion dollars. “The 
acreage and marketing quotas for basic crops cover 
less than a third of total farm output, and it 1s recog 
nized that these devices will not work with livestoc! 
products. There really ts no solution to this problem 
except to convert a large acreage of land from growing 
foods of direct human consumption to foods ot animal 
origin, which require, on the average, 7 times as much 
land per million calories to produce, But these will alse 
require an merease mm the rate of consumption of foods 
of animal origin. The most rational procedure ts for the 
government, and the cooperating food trade, to do all 
they can to promote the latter Propaganda will help, 
but far more important wall he reducing the cost © 
these foods to the low-income third of the population 
It is they only who will step up ther consumption im 
portantly as the cost of them is reduced. The short-run 


1 


effect of such measure will be important, but the longer 
ones of having these families learn how to use thes 
foods, and forming the habit of using them, will be more 


important in the end 
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Rates of Freezing and Vhawing Meats 


F. DUNKER 


(Manuscript re 


The effectiveness of air blast, plate, and _ still 
air freezing at ranges from +2 F. (—17 C.) to 

80 F. (—62 C.) as well as subsequent thawing at 
40°F. (4°C.), 70° F. (21° C.), and 90° F. (32° C.) 
were investigated. Samples included beef and pork, 
fat and lean meat, wrapped and unwrapped, whole 
pieces and ground meat, six-inch cubes and six-by- 
six-by-three-inch samples. 
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idvent of more efficient 


temperatures to advar 


as a method for preserving meat has been 
the early 1900's \bout 1915 a temperature 
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The present study has thrown further light on 
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Effect of wrapping on freezing rates. Kamshottom, 
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Wrapping of meat mere ed the time required to freeze 
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plate freezing at +2 (--17 C.) and at OS” 
(56 ©.). Meat in +2 (--17° ©.) ambient tem 
perature in air blast required 12.2 hours to freeze to 
12° whereas simular samples required 
32% longer with plate freezing, and 58% longer in 
still air, At —O8 ©.) ambient temperature. 
blast freezing took 2 hours, plate freezing 8O% longer, 
and still air freezing 115% longer. Blast freezing at 

OS bk. (56° ©.) was more than 6 times faster than 
at +2 (--17 ©.); plate freezing and still ain 
freezing were 4.5 times faster. At (—56° C.) 
unbient temperature a O-inch cube of meat required 3.2 
hours to freeze to ©.) in air blast, but 
took YOU longer with plate freezing and 110% longes 
in still air, It seems that blast freezing becomes more 


effective at very low air temperatures 


TABLE 1 
Factors affecting freezing rates 
Fat Hours" Hlours* 
(6% 6% inch sample 
1. Solid Lean Beet f 
’ Ciround Lean Beet 
i Ground Lean Pork 17 
+. Garownd Fat Pork 14.8 
Lard 
(6% 6x J inch samples 
6 Ground Lean Beet 4 of 
Ground Lean Pork 4 
‘Tome required in aur blast 
"in still air at ambient temperatur f | te reduce 
TABLE 2 
Rate of freezing in relation to types of freezing 
and temperature of freezing 
nhien 
Types of freezing “en Hours Hous 
Blast 
Plate ( 
Blast ‘ 
Plate ¢ th 6.1 
‘Time required to reduce temperature in a six-inch lean meat cube 
from F. to 1 ( and 


Freezing curves. ligures 2 through 6 show typical 
freezing curves, and freezing patterns for 6-ineh cubes 
of ground meat, at ambient temperatures ranging from 
2° F. (—17° C.) to —80° F. (—62° C.) 

The freezing curves shown im Figure 2 were tor 
samples of ground lean bee! Lemperatures were taker 
at the center of the samples. Phe sample frozen in an 
blast required only 21 minutes to pass through the zone 
of maximum ice crystal formation (4), 31° ©.) 
to 24° FF. plate and still air freezing took 1.2 
hours to pass through this temperature range. Moran 
(4) considered a product “quick trozen” if it required 
30 minutes or less to reduce its temperature from 41° F 
(5° ©.) to 23° ©.). By this detinition, none of 
the samples was “quick frozen.” Poole (6) used the 
range 31° F. (—1°C.) to 24° F. (—4°C.) in 25 
minutes, by which definition the air blast sample was 
“quick frozen.” Plate freezing was somewhat quicker 
than still air freezing, but only halt as fast as air blast 
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TIME IN HOURS 
Figure 2. Freezing 6-inch meat cubes at —80° F 


The rate of freezing in blast, by plate freezing and in 
still air at ©.) and at 0.5 in. depth in 
a 6-inch cube of fat ground pork can be seen from the 
freezing curves in Figure 3. Krom 40° F. (4° C.) to 

©.), the sample in the plate freezer 
dropped fastest in temperature; thereafter blast was 
quickest. .\pparently rapid conduction of heat away 
from the surface of the meat accounted for the more 
rapid imitial cooling of the sample in the plate freezer 
even at this low temperature, in still air the zone ot 
maximum ice erystal formation, 31> C.) to 
24°F. C.), is in evidence for 1.8 hours, after 
which the temperature drops rapidly to 50 
( ©.) 

\ typical freezing pattern for a 6-inch meat cube at 

77. is shown in Figure 4. Thermo 
couples were placed in the cube at distances 0.5, 1, 2, 
and 3 in. from the outer surface. The temperature at 
the O.5-in, depth dropped quickly and steadily to 10” F 
€.), and at the I-in. depth to 
(27 ©.), after which the freezing rates became 
slower. Although the meat at the 0.5- and 1-in. depths 
passed through the zone of maximum ice crystal forma 


tion in a few minutes, the meat at the 2-in. and 3-in 
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Figure 3. Freezing 6inch meat cubes at —80 F. 
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RATES OF FREEZING AND THAWING MEA 507 
ao cube to pass throt tical 1 (—1°C,) 
to 244° SO” (—62° ©.) ambient 
20 temperature, but took about 4 hours at F. C.) 
SINGH DEPTH \t the lower freezing temperature SO° FF. 
AERA the sample reached 2. | 17° almost times 
more rapidly than did t sample in air blast at 2° 
> 20 eeetie 2. \Ithough this paper has not included a study of the 
z economics ot treezing at very low temperature, it is 
interesting to speculate the cost of such freezing, pat 
+ 
ws ticularly when the volume frozen in a given period of 
ate time may approach 10 times that frozen at higher tem 
i peratures. Where great volumes of meat are being 
frozen, it night pay dividend 
2 4 8 10 12 Weight changes during freezing and thawing. 
TIME IN HOURS lable 3 contains the data concerning weight losses dun 
Figure 4. Typical still air freezing pattern at —77° F. for 
a 6-inch cube. 
depths took 1.1 hours. The greatest time differential to “< 
the same temperature between the 0.5 and 3-in. depths at 
occurred at 10° F. ©.). At this point the outer 
layer required 0.4 hours and the inside of the cube 4.5 = 
x 
hours \iter the inner layers of meat had passed z 
through the zone of maximum ice crystal formation 720} | 
a 
there was a tendency for the temperatures to equalize, = 
and become almost coincidental in the later stages. The -40 t 
© 
freezing pattern for samples in the plate freezer and in 
BLAST -60F 
air blast were similar to those in still air, except that -60 | ; 
there was considerably less spread between outside and | 
inside meat temperatures 
Figure 5 shows blast, plate, and still air freezing 2 4 bg 
TIME iN HOURS 
curves at the center of a 6-inch cube in 2° F. (—-17> C.) : 
Figure 6. Freezing curves for 6inch meat cubes. 
ambient temperature There was little difference in 
freezing rates between still air and plate. Blast freezing : , 
WwW s to » » () ‘ 
took » hours to reduce the te mperature te we Weight loss in meat during freezing and thawing ' 
(—12 C.), plate and still air freezing took over 17 
t hawes it 
hours. The temperature passed through the zone ot carats, ae 
maximum ice crystal formation, 31° F. (-—-1° C.) to | ' 


24° F. ( 4° C.), in 4+ hours in air blast, and in 10.5 t ( vt 


hours in still air and plate freezing 


\ comparison of blast freezing at (—62° C.) Lean Beef 
and at 2° F. (—17° C.) is shown in Figure 6. It re ( Fat | 
G Lean | 
quired only 15 minutes for the temperature of the 6-inch LG i 
(it 
} 
+ . | + + — 
| 
+ PLATE + t ing dreezing and thawing. It should be borne in mind 
} | STILL AIR | : 
| that these vere ch cub orOx6x 3in 
= samples with 6 ¢ posed tac Durmy treezing at 
z ) the heel howed somewhat 
greater moisture losses than did the pork wath fat porl 
< - 
having the lowest | freezing at 
resulted in relative ull es, although in 
“ these tests the lean yx howed greater losses than the 
| t or tat pol ( Ow it) ut OS | 
t | 96° C.) are probably due to the | hioisture carry 
| | | Ing capacity of the air, as Well as the ype ibility that at 
i 
ow 6 these very low temperature auter ‘ayer ob meat 
IN HOURS forms an ice glaze around thi within a tew 
Figure 5. Freezing curves for 6inch cubes at + 2° F nunutes, preventing ther we 
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FOOD TECHNOLOGY 


During thawing at YO’ Fk. (32° C.) ambient tempera 
ture and 55% relative humidity, litthe moisture loss 
occurred, so long as the meat temperature did not 
exceed 33° (1° C.). When the temperature of the 
samples was 41° RF. (5 ©.) and qo 
appreciable losses occurred as shown in Table 3. Tress 
ler (9) reported that with meat having a high moisture 
content a greater shrinkage can be expected. Increasing 
the humidity should reduce shrinkage during 90° F 
(32° C.) thawing 

Samples thawed to 31° Rh. at 40°R 
(4° C.) ambient temperature showed no moisture loss 
\s a matter of interest when the relative humidity was 
maintained at 900, some of the samples, especially 
those which had been trozen to 70° F. (—57° C.), 
gained O10 to O.2% cold) meat samples ap 
parently acted as a cold surtace condenser in respect to 
the surrounding air, and moisture was absorbed by the 
meats, Using thawing temperatures of 70° F. (21° C.) 
with relative humidity at 750%, if the temperature with 
in the samples did not exceed 31°F. ©.) no 
moisture losses occurred. There appeared to be some 
drip loss but most of it was due to morsture condensing 
onto the sample from the surrounding air. Paul and 
Child (5), too, reported weight gains in samples of beet 
thawed at 76° F. (24° ©.) with relative humidity at 
05% 

Figure 7 shows the rate of thawing of (-inch meat 


cubes at 3 temperatures “amples frozen to OO 


Of 


| 
4 

im 
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Thawing 6-inch cubes of lean pork at 40, 70, 


CC.) took 28 hours to 
thaw to 31) F. ¢(—1°C.) at 40° F. (4° C.) ambient 
temperature, but only 9 hours at ambient temperatures 
of 70° F. ©.) and 800 (32° C.). Other samples, 
not shown, frozen to 2° bk. ¢ 17° ©.), required from 

F. (—i* CC.) & 

7.5 hours when thawed 


24 to 26.2 hours to thaw to 31 
(4° C.) in air temperature, and 
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at 70° F. (21° C.) or at 90° F. (32° C.). It does not 
require much more time to thaw very cold samples than 
it does if the sample temperature is 2” F. (—17° C.) 

\t 70° F. (21° C.) and 90° F, (32° C.), thawing 
temperatures are practically coincidental through the 
range of maximum ice crystal thawing; then they 
diverge in favor of the higher temperature 


SUMMARY AND CONCLUSIONS 


Freezing and thawing rates of meat are affected by 
type of wrapping, composition, size, and shape of sam 
ple, ambient temperatures, and methods of freezing 

Wrappers decreased freezing rates as much as 50% 

Solid and ground lean meat, and meat with the same 
amount of fatness froze at the same rates 

\ 6x 6x 3 in. sample required a little more than half 
the time to freeze than did a 6-inch cube 

\ 7.5 pound 6-inch cube of lean meat in air blast at 
2° F. (--17° ©.) ambient temperature, took 12.2 hours 
to chill from 37° F. (3° C.) to 10° F. (12° C.). Still 
air took 589% and plate freezing 32% longer. At 

osx’ F. (56° C.) in air blast, the sample tempera 
ture was 10° F, (—12° C.) in 2.5 hours and —50° fF 
(—46° C.) in 3.2 hours. 

Freezing curves are shown for temperatures of 6-inch 
cubes at 0.5 to 3 in.-depths, in air blast, plate or still air 
freezing at ajubient temperatures from 2) F. ©.) 
to —80° F. (—62° C.) 

Phawing curves at 40° F. (4° C.), 70°F. (21° C.), 
and 90° F. (32° C.) are presented, as well as a table 


showing weight changes during freezing and thawing 
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The RIGHT salt 


for your operation 


Whatever your salt requirements are in your 
canning operation, Morton ean fill them 
promptly and economically... from a com- 
plete line of high grade canning salts available 
from & strategically located plants. 


These specialized canning salts include 


Morton 999, a high purity salt; Morton H. G. 
Granulated, a screened, high grade, evapo- 
rated salt of improved purity, controlled qual- 
ity and uniformity; Morton K. D. Granulated, 
a superior quality of evaporated salt; and 
Morton Rock Salt. A Morton Consulting Engi- 
neer will be glad to recommend the salt best 
suited for your needs. 
The RIGHT salting method 
for your plant 
Salt Tablet Depositor Bulk Salter Brinemaker 
Deposits one tablet in each can For precision salting of canned Delivers up to 800 gals. of clear, 
at high speeds with never-fail foods by the economical bulk fully saturated brine per hour, 
accuracy. The tablet depositor method. Designed for either using the type of sale that is 
enables the canner to get the plant-blended mixtures or quick most economical or best suited 
exact amount of salt, or other dissolving Morton Salt. Buying for each plant. Saves labor 
made-to-order mixtures, into salt in bags and dispensing ac brine can be pumped under pres 
each and every can curately metered amounts into sure from ground floor to upper 
each can with the Bulk Salter levels 
saves real money. 
I would like mon information oO pa 
Morton Canning Salt The Brinemaker ° 
| The Bulk Salter The Salt lablet Depositor . 
Industrial Division ime and 7 : 
Dept. CS-4, 120 S. LaSalle St Firn - 
Chicago %, Illinois 
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FOOD TECHNOLOGY 


ANNUAL MEETING BULLETIN BOARD 


trom page preceding te hntcal papers) 


ever, evidence concerning factors affecting the reliability 
of the methods has been rather meager and Dr: Hanson 
feels that papers reporting actual experimental evidence 
on the influence of test conditions on the reliability ot 
results would be welcomed by all who are faced with 
the problem of selecting methods to use Phe invitation 
is Still open, therefore, to authors of papers concerned 
with eritical evaluation of methods of consumer testing 


Dr. Joseph Ko Wagner, whose on dehy 
dration techmaues is a comparative neweomer on thre 
program, is coordinating his program with an extubit 
and demonstration of dehydrated products. He ts in 
terested in receiving additional worthwhile papers based 
on experimental work completed within the recent past 
For those who may not have followed progress im ce 
hydration in recent vears this program will reveal some 


urprising advances 


Books 


\pvances IN Researcu, Vol. IV. Edited by 
M. Mrak and G. Stewart. 457 pages, IX. Acade 
mic Press, Inc., New York. $8.00 

Phe fourth volume of ddvances is a contimuation ot 
the editors’ efforts to provide a series ol publications for 
a complete coverage of progress in food research. ‘The 
present volume contains a cHiscussion ob nine subyects 
Wiltshire Bacon. No KE. Gibbons: Work Methods De 
sign and Work Simplification, Lours | Davis; Nutr 
tional Stress Factors and Food Processing, Saniuel 
Lepkovsky; The Chemistry ot ¢ hlorophyll (with Spx 
cial Reference to Foods), S. Aronotf; Reversion Prob 
lems in Edible Fats, Daubert and Paul W. Con 
nell: Fish Preservation in Southeast Asia, A. G. van 
Veen: The Effects of Heat Upon the Nutritive Value of 
l’reotem, Kldon Rice and Jack : Insects 
\ttacking Stored lroducts, \. | Michelbacher ; The 
Lse of \scorbn Processing bowls, 
Bauernfeind 

Some readers may question the appropriateness ob a 


chapter on work methods design and work simplitica 


tion ina volume on food research. Such a subject would 


seem to belong in the field of industrial engimeering 


rather than in the domain of food research. Many of 
the “nutritional stress factors” described so well in 
the corresponding chapter appear to fall within the cate 
gory referred to in recent times as “antimetabolites,” 
vet this term has net been used. While the reviewer 
holds ne brief for either terminology, t might have been 
well to indicate their relatronship 

It is noted that Agene is listed in Table 11S) 
as one of the deleterious compounds found in foods not 
normally occurring as a food constituent. The use of 
Agene has been prohibited in flour bleaching in the 
United States since August 1, 1949. In the same table, 
the reader mav be led to believe that sulfites in foods 
cause a hemophilia, Nothing 1 said about the amount 
of sulfites required to bring about this condition 

Phese criticisms are minor and deo net detract trom 


3f 
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the value of the book. The food technologist will tind 
this volume a valuable addition to his reference library 
heside the other three volumes of dvances 
Hlarry W. von Lorseckt 
Washington, D. C. 


ESSENTIALS OF 4th 
tion, Arthur K. Anderson, John Wiley and Sons, Ne 
York, 1953, 480 pages 

Phe book is written especially to give a basic hnow! 
edge of biochemistry to students who possess a linnted 
background in chemistry and biology. seems well 
designed to satisfy such functions even though the teld 
is ever increasing. The language is direct and the 
sequences of facts simple and not complicated wath 
too much detail. When chemical reactions are deseribed, 
the formulas and equations are kept elementary and 
graphic. Such a portraval as the tricarboxvlic acid evele 
in intermediary metabolism includes the essentials and 
is up to date within the vear Phe type is easily legible 
and bold face used in moderation so that the student 
can readily pick out emphasis upon certam kev words 
Phe question list at the end of each chapter should fh 
another aid in pointing out to the student with less bach 
ground the points to be remembered 

The text has been brought up to date by other im 
clusions of brief sections describing new discoveries 
which have been well integrated with the original 
material. These new subjects include such items as 
isotopes, antivitamins and material concerned with vita 
min B In a few places changes of more than a ve 
age have not been noted but these are usually minor. \ 
few typographical errors appear but these also de not 
appear mayor 

(me departure from the usual organization is the 
inclusion of the digestive hormones the section on 
the endocrines. Discussion of both hormones and 
enzvmes are likewise included in the previous discus 
sion on digestion, but the further emphasis may serv 
to separate the concept of enzymes and hormones im t 
student mind Marcarer Moret 
Los Angeles, California 


REFRIGERATION IN America, Edward \ndet 
son, Jr. Published for the University ot ¢ incinnati by 
Princeton University Press, Princeton, No J. (1953) 
344 pp. and index, 10 figures. Price $6.00 

Despite its relatively short length, this book ts a com 
prehensive history of the rise of refrigeration in America 
and its influence on the food supply of this country. M1 
amazing amount of information ts contamed within its 
344 pages. The author traces the rapid rise of the ts 
of jee from 1830 te well into the Pwentreth Century 
the gradual development of mechameal retrigeraties 
from 1863 to 1880, and the tremendous expansion of it 
use since then. The use of natural ice, the manutactare 
of ice. commercial and domestic refrigeration, retriget 
ated transport, air conditioning, food treezing and many 
other uses for refrigeration are discussed in detail 

The food technologist will be particularly mterested 
in chapters dealing with Refrigeration and the Produy 


of page JO 


A 
4 
4 
> 
i 
oly 
A 
+ 
af 
} 
4 
4 


FORTIFY FOODS WITH 
Pfizer 


VITAMINS 


| 1{V/ 4 
ay (VLE | More Americans are watching 
2 | their weight than ever before. 
With the medical profession 


proclaiming that a bulging waist line means 
a shorter life line, the public is looking 
with a critical eve at the caloric and vitamin 
content of foods on the erocery shelf. Food 
value, not just food, is the rule today. 


That's why it’s so vital to fortify and enrich 
your products with vitamins. 


In more than 15 years as a leading vitamin 
manufacturer, Pfizer has accumulated a 
great deal of information on food fortifica- 
tion and enrichment. Why not let us put 
these facts at your disposal? 


Write for the booklet, “Pfizer Products for 
Food Fortification.” for full details on how 
to fortify your foods with Vitamin A, Thia- 
mine, Riboflavin, Niacin, Vitamin Bie and 
Vitamin © (Aseorbie Acid). 


CHAS. PFIZER & CO., INC. 
630 Flushing Ave., Brooklyn 6, N.Y. 
Branch Offices 
San Francisco, Calif.; Vernon, Calif.; Atlante, Ge, 


Chicago, II! 


| 

—\ : 

Pioneers and Leading Manufacturers of Vitamins Pfizer. 7 
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BOOKS 


(Continued trom page 


tion and Distribution of Food, 1890-1917," “Cold Stor 
age: Improvement and Acceptance,” “Food Production 
and Distribution, 1917-1950," “Frozen Foods: The 
Introduction of a New Technology,” “Rural Refrigera 
tion: Locker Plants and Hlome Freezers, 1917-1950." 
Considering the fact that the book was written by a 
historian, the reader will be surprised by the author's 
familiarity with the principles of refrigeration and food 
preservation, and the evident understanding of food 
processing and distribution. The rise of the modern 
meat packing, poultry, and dairy industries and thew 
dependence on refrigeration ts especially well presented 

Those interested in food freezing will find this book 
useful not only for its excellent review of the rise of the 
industry but for the large number of references to the 
hest review articles and books on the subject. In fact, 
everyone interested in either food technology im par 
ticular, or refrigeration im general, will find the very 
extensive bibliography a useful key to the literature on 
these subjects 

Faken as a whole, the book is very well written, it 1s 
comprehensive and yet presents details; notwithstand 
ing this, it is easy to read; certainly it merits a place m 
the private library of every food technologist 


Donato K. TRESSLER, 
Chicago, Hlinois. 


FUTURE DATES FOR FOOD TECHNOLOGISTS 


1953 
December 13-16 Annual Meeting of the American Institute of 
Chemical Engineers, St. Louis, Missouri 
December 26-31 Annual Meeting of the American Association 
for the Advancement of Science, Boston, 
Massachusetts 


1954 

January 18-20 National Potato Chip Institute, Cincinnat, 
Ohto 

January 22 National Poultry and Egg Board Meeting 
Chicago, Hlinois 

January 22 Annual Meeting of the National Wooden Box 
Assocation, Chicago, Illinois t 

January 31 Meeting of the American Dehydrators Associa 

bebruary | tion, New Orleans, Louisiana 

February 1954 \nnual Meeting of the National Soup Mix 
Association, Chicago, 

February 1-4 Frozen Food Industry Convention and Exhi 
bition, New York, New York 

April 22-23 National Meeting of the American Dry Milk 
Institute, Cleveland, Ohio 

May 2.5 Annual Meeting of the National Fisheries 
Institute, Cleveland, Ohio 

Vary 26-28 fourth Annual Convention, Australian 
grumal Sections, Institute of Food Technolo 
pists, Leura, New South Wales, Australia 

June 23-25 Seventh Annual Meeting of the Research anid 
Development Associates, Food and Container 
Institute, Los Angeles, California 

June 27 to Fourteenth Annual Meeting of the Institute 


July 1, 1954 of Food Technologists, Los Angeles, California 


(Information concerning future dates of national and international 


meetings, conventions and exhibits of interest to food technologists should 
be sent to the editorial office.) 
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Selected Abstracts’ 
ANALYTICAL METHODS 


The determination of semi-micro quantities of formic acid. 
Horton, J. W inal. Chim. Acta, 8, 429-31 (1953) 
\ method is described for the detn. of small amts. (ca. 0.1 
mg.) of formic acid Mercuric chloride, in acetate-buffered 
soln. is reduced to calomel by formate. The calomel produced 


is detd. todometrically 


Chromatostrips for identifying constituents of essential oils. 

Mitier, J. M KikcHNer, J. G Inal. Chem., 25 
1107-9 (1953) 

The components of essential oils cannot be positively identi 
tied by means of Ry values on chromatostrips, although many 
compds. can be eliminated by comparison of Re values. Many 
reactions can be performed directly on the chromatostrip and the 
products chromatographed or the reaction can be carried out o1 
a micro scale in a test tube and the reaction mixt. chromato 
graphed. These reactions include oxidation, reduction, dehydra 
tion, hydrolysis, and formation of derivs. A list of Re values 
in a variety of solvents, of many terpenes and oxygenated tet 
penes found in essential oils is included, 


Determination of caffeine and trigonelline in coffee by paper 
chromatography. 

Kocan, L., Di Carto, F. J.. anp Maynarp, W. E. Anal 
Chem., 25, 1118-20 (1953) 

Coffee is extd. by boiling with dil. HzSO. The ext. is treated 
with MgQ to remove most of the chlorogenic acid. It is then 
chromatographed using 65% isopropanol-2N HCl. The catfeine 
and trigonelline spots are located by fluorescence under ultra 
violet light, cut out, eluted with O.1.N HCI, and measured by 
ultraviolet absorbency 


Chromatographic separation of vanillin from coumarin. 

Nivotr, M. Chim. (Rome), 43, 38-9 (1953); Brit 
lhstr. C., 274 (1953). 

The sepn. of vanillin from coumarin by adsorption chroma 
tography on a column of alumina at pH 3-3.5 and 5, using 
toluene as solvent and eluent, is deseribed. Good results are 
obtained using Merck alumina treated with HCl, washed to a 
pH of 3-3.5, dried at 400°-500° then left in the air for 3 hrs 
This alumina has properties corresponding to the 4th degree oi 
Brockmann’s series. A4l the vanillin is adsorbed in the first part 
of the column, while coumarin is scarcely retained and can be 
eluted completely with relatively small amts. of toluene. At 
pH 5 the results are better inasmuch as all the vanillin is 
adsorbed in a smaller section. 


The wet ashing of organic matter employing hot concentrated 
perchloric acid: the liquid fire reaction. 

G. Chim. teta., 8, 397-421 (1953) 

The wet ashing of a wide variety of org. compns. by the 
action of hot coned. perchloric acid together with and without 
nitric acid and vanadium as catalyst is described. The study im 
detail was made of the wet oxidation of a wide variety of natural 
products in 1 to 10 g. sample magnitudes. App. design and re 
action limitations are described. Samples of carbohydrates, cellu 
lose products, protems and hydrocarbons in various natural org 
products were studied. The reaction mechanism is postulated 
the influence of vanadium as catalyst studied and temp. effects 
demonstrated. New analytic al applic ations are suggested. 


Identification of polymorphic forms of crystals by infrared 
spectroscopy. 
DON. Anal. Chem., 25, 382-9 (1953). 


Infrared technics can be convemently and successtully applied 
to distinguish between different cryst. forms of substances of th 
* These Selected Abstracts are made available to Fooo Tecunotocy 
through the cooperation of Associate Editor H. A. Campbell and the 


General Foods Corporation of New York, N. Y. The abbreviations found 
in these abstracts are similar to those used by Chemical Abstracts 
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taste-appeal that sells 


use GIVAUDAN FLAVORS...products of creative imagination 


Perhaps you are seeking a new flavor—some- 
thing truly distinctive, truly appealing. 

Or perhaps you would like to re-evaluate your 
present flavoring materials in the light of your 
product’s purpose, its market and price con- 
siderations. 

Or your problem may be one of quality-con- 


trol of flavor, to protect the distinctiveness and 
uniform taste-appeal of your product. 

At Givaudan you will find the answer to all 
these problems and many others. Here, creative 
imagination on the part of Givaudan’s flavor 
experts inspires the development of quality- 
controlled flavors with maximum taste appeal. 


330 West 42nd Street, New York 36, New York 
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SELECTED ABSTRACTS 


(Continued trom page 36) 


same chem. compn. Intrared spectroscopy was applied to the 
identification and detn. of polymorphic forms of both org. and 
morg. crystals. The method complements and supplements the 

ray, microscopical, and electron diffraction technics. The 


vivantages and disadvantages of these technics for study of 


polymorphism are discussed 
Viscosity measurement of non-Newtonian liquids. 

A. Chim. anal., 35, 3-8 (1953): Brit. Abstr... 
( 37 1953) 

An elementary discussion of viscosity is followed by a briet 
deseription of a rotating cylinder viscometer and its use in dis 
tingutshing various types of non-Newtonian behavior. Rheologi 
cal illustration is mainly concerned with the paint industry 


Automatic thermometric titrations. 

Linoe, H. W., Rocers, Lo ann Hume, N. nal 
( hem., 25, 404-7 (1953) 

With a relatively simple app. consisting of a thermistor 
recording potentiometer, and constant-flow buret, a wide variety 
ot titrations may be carried out automatically with ease, speed 
med accuracy, Good results were obtained with strong acid 


trong base reactions; the titrations of acetic, boric, and phos 
phone acids (the latter gives three clearly detined breaks) : 
the detn. of weak base uch as ammonma, and heterocyeln 
and ppt and reactions such as those 


of chloride with silver or mercurte tots The method was 
ipphied with success te systems conte. emulsions, thick slurries 
and org. solvents, and was shown to be applicable over a wide 


range of conen 


BIOLOGICAL SCIENCES 
BIOCHEMISTRY 


Radiation Research Society meeting. 

Chem. beng. News, 31, 2774 (1953) 

Mutations caused by chemicals differ trom those due to 
radiation, N-rays break the chromosomes along their entire 
length, while chem. action breaks them in only one place. There 
is also a difference in the stage of cell division at which the 
exposur Sas its max. effect. Compds. contg. carbon-14 decom 
pose as a cesult of selt irradiation. The necessity for frequent 
checking of labeled ¢ compds. to ensure validity of exptl. 
results is pouted out 


Catalase assay with special reference to manometric methods. 
Beers, Ro Sizer, Setenee, 117, 710-12 (1953) 
The criteria which must be met by quant. methods for study 

ing the rate of peroxide breakdown by catalase are outlined 

\pphleations of these eriterta to manometric methods are illus 

trated 


Fat metabolism in prolonged physical work. 

Yanovievy, M. M. J. l’hysiol., US.S.W., 38 332-6 (1952) 
Brot. Abstr, BOLT, 72 (1953) 

Blood éstus. in athletes taking part in 10,000 m. running and 
walking races showed an mecrease in total blood-fat and decreas« 
phospholipins tollowimg exercise Rats undergoing forced 
winming for 3-9 hrs. showed similar changes, and in this case 
there was also found fatty infiltration of the liver. Feeding with 
hipotropre substanees, choline and methionine, prevented the 
development ot the tatty mitiltration 


Inactivation of barley s-amylase by sodium dodecyl sulfate. 

Myreack, ano Persson, Aemi, 4, 531-6 
(1952); Biol, Abstr., 27, 1703, No. 19046 (1953). 

Barley p-amylase is strongly inactivated by Na dodecyl sul 
tate. Inactivation takes place only in acid soln. below pH 5.1 
The enzyme, once inactivated in acid soln., is not reactivated at 
above pH 5.1, indicating that the inactivation is not simply a 
salt formation between basic groups of the enzyme and _ the 


38 


Dic EMBER, 1953 


sultate ion. Lhe imactivation by dodecyl sulfate, cor 

trast to that by heparin, is only slightly affected by NaCl. Sub 
strate and maltose protect the enzyme against the actron ot 
dodecyl sulfate, indicating that substrate-binding basic groups 
are involved in the attachment of the dodecyl sulfate ion 


Oat lipase and tributyrin. 

Peers, Nature, 177, 981-2 (1953) 

The action of oat lipase on tributyrin was studied. Lipase 
was unable to attack di- or monobutyrins and attacks tributyri 
by removing one fatty acid chain only. From the bop. and sapor 
os., it Was concluded that the 3-linkage was the one hydrolyzed 
and that the dighyeeride was a, y-dibutyrin 


BOTANY AND AGRICULTURAL CHEMISTRY 


Effect of gamma irradiation on the ascorbic acid content of 
green plants. 

Coonk, A. R. Setence, 117, 588-9 (1953) 

There is an apparent correlation between the imtial ascorbu 
acid content and the relative resistance of a pliant to irradiation 
It appears that ascorhic acid may offer a protecting action 
against irradiation m plants 


MICROBIOLOGY 


The application of the agar-strip method for determining col 
ony counts of milk and water. 

294-6 (1953) 

\gar-strips can be employed, instead ot Petri plates, as at 
economical sereenme test where the object is to det. the approx 
range of colony counts during advisory surveys or to detect milk 
supphes with high counts, e.g. thermoduric colony counts over 
10°/ml. Agar-strips cannot be recommended for detg. colony 
counts when accuracy ts important or standard procedures are 
preseribed 


A new procedure for bacterial viability counts and its bio 
physical applications. 
VALENTINE, AND Ro Nature, 171 
X78 (1953) 
Cultures are cubated in 30 urea-nutrient agar. This per 
mits growth while inhibiting division. Live organisms grow to 
many times the size of the dead ones and are counted in an ele¢ 


tron microscope 


Further study of Streptococcus salivarius as an index organism 
in the sanitation of eating utensils. 
Hicains, ano Tayier, Jo Sanitarian, 15, 218 
(1953) 


Methods are given for culturing Streptococcus salivarius 


NUTRITION 


An approach toward ideal in parenteral nutrition. 

J. H., ann Rick, ©. O. Minnesota Med., 36, 221 
(1953); J. Am. Med. Assoc., 152, 972-3 (1953). 

\ soln. contg. 12% invert sugar, 6° amino acids and 4% 
ale., which furnishes 1,000 cal/l and approaches the ideal 
proportion in terms of normal human intake of the various food 
substances was studied in 57 cases. Results showed that invert 
sugar can be used in greater conen. without producing as much 
hyperglycemia or glycosuria as is produced from equiv. per 
centage of glucose. Addnl. evidence is presented supporting the 
thesis that parenteral protem requires adequate caloric intake 
ior optimal utilization of amino acids 


Effect of amount and type of protein in breakfasts on blood 
sugar levels. 
Appison, V. E., Turtte, W. W., Daum, K. 
Rk. J. Am. Dietet. Assoc., 29, 674-7 (1953) 
Data were collected from a croup of 14 normal womer 
between the ages of 20 and 37 years, relative to the effect of the 
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xtra high concentrations 
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..- before it TALKS 


American Cancer Society 


... is the way our doctors put it —“Our chances of curing 
cancer are so much better when we have an opportunity to 
detect it before it talks.” 

That's why we keep urging you to make a habit of having 
periodic health check-ups, no matter how well you may feel 
... check-ups that always include a thorough examination 
of the skin, mouth, lungs and rectum and, if you are a woman, 
the breasts and generative tract. Very often doctors can de- 
tect cancer in these areas long before the patient has noticed 
any symptoms in himself. 

The point to remember is that most cancers are curable 
if properly treated before they begin to spread, or “colonize” 
in other parts of the body. .. For other life-saving facts about 
cancer, phone the American Cancer Society office nearest you 


or write to “Cancer” —in care of your local Post Office. 
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SELECTED ABSTRACTS 


close proximity to each other shich exert effects on 


mitake 


opposite 


food 


Influence of fats and fatty acids on the capillaries. 
Levine, V. 


Kramar, | \ND Vutrition, 50, 149-60 


(1953) 


The capillary resistance and capillary permeability of the 


albing rat were studied 


mature under various dietary condi 


thon When the animals were fed a synthetic diet practically 
devoid of fat and fatty acids, or a synthetic diet contg. 5% 
methyl stearate, the capillary resistance began to decline about 
the 50th day of the expt. and dropped to pathologically low 
level If the same basic diet contd. 5% corn oil, the capillary 
resistance remained norma This drop in capillary resistance 


flattening of the wt 
tations of tat 
fat-deticient rats 
linseed oil or cotton 


multancously with the curve, 
but hefore the characteristic 
had developed. ‘The 


tored by 


occurred 


deficiency 


low capillary resistance ot 


was promptly re minute amts. of 


seed ol on linglere acid 


pure 


Synthesize polypeptides 


News Letter 7, 385 (1953) 

Substances known as lysine polypeptides and related compds., 
which affect some viruses and bacteria m much the same way as 
the antibodies that create immunity, were synthesized. Whi 
the polypeptides themselves are at present probably too toxic to 
he used against disease germs in humans, they may eventually 
help give medicine new weapons against bacterial and virus 
The lysine polypeptides force virus particles and 


bacteria to clump together. Garowth and respiration are inhibited 


This 
attacked by 


what happens to bacterta and viruses when they are 


which the lysine 


natural detense agents Among the micre 


polypeptides were effective 
Newcastle 


or virus attacking 


organisms against 


are the 


iifluenza virus, fowl bronchitis virus, disease 


tobacco mosaic virus, a bacteriophage 


hacillus that causes anthrax 


hbacterta and the 


ENGINEERING AND PLANT EQUIPMENT 


Atomization by centrifugal pressure nozzles. 
Tare, Ro AND WOR 


226-34 (1953 


Chem. beng. 49 


ented describing the effects of 
hasu characteristics The 
based on the belief that the diam. of the nozzle orifice, the liquid 
and the 


three 


(araphs and equations are pre 


nozzle work was 


properties on spray 


vertical velocity component tangential velocity com 


ponent of the liquid were the fundamental variables suth 


cient to deseribe any pressure nozzle operation and design 


Cost estimation for process operations. 
News, 31 


Scuwerver, Ho Chem 3206-70 (1953) 


\ list of basic data required for making a complete cost 
estimation is given. An abbreviated list of cost indices for vari 
ous years ts meluded and a table of factors for este. the com 
plete plant investment cost is giver \ddnl. figures and tables 


give charts for handling cost estimate problems and annual cost 


of sales fwures 


FOOD AND FOOD TECHNOLOGY 


BAKING AND BAKERY PRODUCTS 
Susceptibility of the starch in fresh and stale bread to enzy 
matic digestion. 
Scrence, 118, 18-19 (1953) 


Stale 


m vitro conditions 
bread 


ts less readily digested under 


bacterial a-amylase in the 
rate 


than fresh bread. Inclusion of 


tormulation prevents the decrease m ot lige stron and le 


creases the rate of staling 


DEHYDRATED AND FROZEN FOOD 
At-plant vining is held heart of quality pea processing. 


Onick rocen bloods, 15, 48-9 1953 


#2 


FOOD TECHNOLOGY, 


DECEMBER, 1953 


\ des ription is given of the processing ot trozen peas In 
cluded is a chart showing the effect of delay between harvest 
and treezing on the color, flavor and cotyledon and skin textures 
of peas 


Catalase vs. peroxidase as indicator for adequacy of blanch of 
frozen vegetables. 

Coney, H. S., 
15, 54°, May, 1953 

Rapid methods for testing catalase 
tables are described. A modification of the 
used tor catalase and a spot plate test is used 
tor peroxidase Both methods are considered suitable for plant 
and field control work 


MANNING, R. Onick Frosen boods 
and peroxidase in vege 
Thompson mano 


metric method 1 


FRUIT AND FRUIT JUICES 


Citrus flavoring. Volatile water-soluble constituents of grape- 
fruit juice. 
Kincu ner, J. G., J. Rick, R. G. J 
Fox, Mo M. J. dar. Food Chem., 1, 510-12 (1953) 
Studies of the chem. changes taking place in volatile water 


While 


sol. constituents of grapefruit juice were made very 
little difference was found between freshly extd. and freshly 
canned juices, distinct changes were observed im canned juice 


which had been stored at room temp. for four years. Small amts 
acid and two unsatd were found in the freshly 
ilong with a trace of furfural. The stored canned 
juice contained and considerably increased volatile 


and furfural 


of acetn acids 
canned juice, 


il idl 


Fruit color loss: effects of carbohydrates and other factors 
on strawberry products. 

Mescuter, J. dar. hood Chem., 1 

Pigment extd juice with 
used to study effects of various materials on the loss of color 
The data show that temp and pH value have 
Salt conen. affects the 
effect seems to he 
effect is not 
pigment when no sugars are 


574-9 (1953) 


from strawberry I-butanol was 
a great etfect o1 
the rate of pigment loss rate of piginent 

related to the 
observed the 
Both 
acid and dehydroascorbie acid change the magnitude of 


Both furfural and hydroxymethylfur 


loss m strawberry juice. The 


presence of sugars, as a similar 


reaction with extd present 
ascorbic 
the rate of pigment loss 
fural increase the rate of pigment loss, and because these compds 
sug 


pigment 


are typical of sugar degradation products, it is strongly 
gested that sugar deterioration products react with the 
of strawberry Materials strawberry juice 


itself (probably sugars) apparently have an appreciable effect or 


preserves present m 


rate of pigment loss 


LEGISLATION 


The new patent law. How does it affect the chemical engineer? 
Youne, P. Eng. Progr... 49, 223-5 
\ new patent law went into effect Jan. 1, 
represents about 90° of a codification of th 
10% broader 
important changes have been made which have a particular bear 
ing on the industry. The deals with 
infringement and re-establishes this doctrine. The 
with the new use of an old product and states that the new us« 
may be inventive The third attempts to 
great hazard of inventorship 


Chem (1953), 


1953. This law 


existing law with 


minor modifications and about changes. Three 


chem first contributory 


second deal- 
change correct the 
Several suggestions pertaining to 
patents are (1) keeping records, (2) deta. the 
scope of a patent, and (3) how much an inventor should know 


given, such as 


concerning patents 


ORGANIC CHEMISTRY 


Reactions of aliphatic amines with sugars. 
Erickson, J. G. J. Am. Chem. Soc., 75, 2784 (1953) 
Reactions of long-chain primary aliphatic amines with sugars 
amine glycoside stage 
moles of amine reacted with one mole 
effect, these reactions are replacement of OH groups by alkyl 


can go tar past the As many as 5 or 6 


have ot hexose sugar It 


(Continued on page 44) 
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Make it the Biggest Bonus ever— 
Give it in U.S. Savings Bonds 


If your company is one of the more than 45,000 companies 
that have the Payroll Savings Plan you know what your 
employees think of Savings Bonds —they spell it out for 
you every month in their Savings Bond allotments. 

If you don't have the Payroll Savings Plan. and are won- 
dering whether your people would like to receive their 
bonus in Bonds. here are a few significant facts: 

every month. before they cet thet pay checks or 
envelopes —8.000.000 men and women enrolled in 
the Payroll Savings Plan invest $160,000,000° in 
L.S. Savings Bonds 

—the ranks of Payroll Savers are growing: On June 
30th sales of S25 and S50 Savings Bonds. the sizes 
purchased chiefly by Payroll Savers. were 647 and 
9°; higher than in the corresponding period of 
]952. 


The United States Government does not pay for this advertising. The 7 sury Department 


thanks, tor their patriotic donation 


THE INSTITUTE OF FOOD TECHNOLOGISTS 


—Payroll Savers hold their Bonds: 75'7 of the 
$7.400.000.000 Series E Bonds which had matured 
up to June 30. 1953. were being retained by their 
owners beyond maturity under the automatic ex 


tension program 


—on June 30. 1953. the cash value of Series bo and I 
Bonds —the kind sold only to individuals — totaled 
$36.048.000,000. a new high 

It costs no more to give your Christmas Bonus in Savines 

Bonds. To the Payroll Saver. and to the man who buys hi 

Bonds at a bank (because his con pau does not provide 

the Payroll Savings Plan) a One Hundred Dollar Savine 

Bond looks bigger and better than a check for $75. Make 

this a merrier Christmas for every employee Give the vift 


that keeps on 
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SELECTED ABSTRACTS 


(Continued trom page 42) 


wine proup Ihe actual mechanism of the reaction, however 
is probably a series of Amadori rearrangements, each followed 
by rexetion of the carbonyl group so formed with another mole 
ol amine The uggest new approaches to the study of 


the browning reaction 


PHYSICAL RESEARCH 


The flow of emulsions. II. 


MG. J. Colloid § 367-73 (1953) 


The apparent viscosity of ernulsions having the same conen 
wud the same size distribution about a mean globule diam. ts 
inversely proportional to this mean diam. The observed varia 
tions of viscosity of a coned. emulsion with conen. and rate ot 
hear can be explained in terms of the work done im distorting 


and sliding them past each other 


the 


Use of thermistors in precise measurement of small tempera- 
ture differences. Thermometric determination of molecu- 
lar weights. 


Mercer, ROH HY Chem 1103-6 


(1953) 

The seleetion of a high -resistance thermistor and circuitry 
ipplying to the precise measuremer fi small temp. differences 
is cleserthed lable 
ties, their reliability and reproducibility were obtained The 


of data concerning thermistor characteris 


resulting app. is used for the thermometrie detn. of the mol. wt 
in soln. of several nonvolatile solutes in various solvents. The 
magnitude of the signal produced by thermistors permits analyti 


cal detn with a exceedme 1% 


RADIOCHEMICAL TECHNOLOGY 


Decontamination of radioactive surfaces. 
ltomic toners Vevesletter. 9. 3. Tune 30. 1953 
Results of research show that sequestering agents offer the 


hest mean for radioactive surfaces atter an 


itomic bomb explosion. Sequestrants investigated included ethy 
lenediamine tetraacetic acid, pyrophosphates tripolyphosphates 
‘ well as cttrate Phe most economical of all to use for ke 
contaminating purposes was found to be a modified form ot Na 


hexametaphosphate. When used ina soln. consisting of two parts 
equestrant, with one part of cither soap or synthetic detergent 
wed applicd in a 1? water solr removal of radioactive con 
taminants from nea ly all surfaces was almost complete. From 
frosted glass. the sequestrant soln. removed 988% of all con 
tamination, against 47° removal by water, and 81% removal by 


oln 


PATENTS 


Antioxidant salt and method of preparing the same. 

Ronson, CS. Assignor to Morton Salt Company. 2,645,581 
14, 1953 

\ compn. for salting and stabilizing fatty foods against 
raneidity comprising common salt in crystal form, having sub 
stantially all of the surfaces of the salt erystals coated with a 
thin laver of elveerv] monostearate having dissolved therem an 
effective amt. of acid, and an acid swner 


vist theretor 


Dried milk product for use in coffee or the lke and process 
of producing same. 

Keaper, and Beancuarn, 1 

State Company, Ltd. 2,645,579, July 14, 1953 


Assignors to Golden 


In the process of producing a dry milk product which ts tree 
from the tendency to feather when introduced into coffee, di 
sodium phosphate is added and the milk is heated to a temp, of 
from approx. 208° to 320° F. for a period varying trom. sub 
stantially instantaneous heat treatment for the highest temp. to 


appran | for the yest temp 
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by Norb Leinen 


pi cs 


... in the public interest 


Iwo svinposia of national interest were recently held 


in Chicago under the joint sponsorship of the Commiuttes 
on Foods of the National Research Council's Advisory 
Committee on Quartermaster problems and the Quar 
termaster Food and Container Institute for the Armed 
rees 

\t the Svmposium on Food Acceptance Methodology 
October & and 9, held at the Palmer [louse, Chicago 
the ideas of scientists working in various phases of this 
rapidly growing field were interchanged, critiques 
the adequacy of various test methods in present use were 
provided, and a better intercommunication among food 
weceptance research workers was achieved. Papers and 
discussion were concerned with methods of predicting 
consumer response to food and of investigating and con 
trolling food flavors Phe plan of the meeting. a 
organized by Mr. David Vervanr and 
Quartermaster Institute food acceptance scien 
tists, Was to consider methods and annroaches mow 
use in the light of their merits and Thy 


1 


symposium, sixth ina series sponsored by the National 


Research Council and the Institute, was mitiated In 
Dr. W. Gi. Parks in coordination with Dr. Donald WK 
lressler, scientific director of the Institute, and Dr 
Robert ‘Tischer, director of the Institute’s Food 
Laboratories. Chairmen who officiated at the two-day 
conference were Dr. Dean Foster, United States Test 
ing Company, Ine., and Dr. L. Thurstone, 
metric Laboratory, University of North Carolina 


Color as a criterion for measuring the quality of food 


was examined by food research workers im a two-day 
Symposium on Color in Foods, held November 3 and 4 
at the Oriental Institute, University of CIicage. The 
svinpositm was the occasion for reviewing the status ot 
color investigations and considering the appleabthty «ot 
techniques of measurement to mulitary food sappl 

torage problems. Section chairmen were Dr. \ 

Prater, Gentry Division, Consolidated Grocers Cory 
Dr. C. R. Fellers, Food Technology Dey artment. Lom 
versity of Massachusetts; Dr. le. M. Mrak, Food Tech 
nology Department, University of California ( presenth 
in residence in Chicago as consultant to the QM Insti 


tute): and Dr. Grordon Mackinneyv, University of Cah 
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relating t food problem, Represented at the 
in addition te Clelitists were specialists trom 
(sreat Britain and Canada, thus giving an international 
hue to the color svmposium 

The proceedings of both of the above symposia, in 
luding the papers in full and the essential discussion, 


Will be published within the next few months 


N. Y. canners’ association and university officials welcome scholar- 
ship winners starting food technology course at the Agricultural and 
Technical Institute of the State University of N Twenty-eight 
such scholarships have been given in the past four years by N. Y. State 
Canners & Freezers Association and individual canning companies. 
Front row, left fo right: Charles J. Zeitvogel, Bergen, N. Y., winner of 
Haxton Foods, Inc. scholarship; Richard E. Todd, Ogdensburg, Arthur 
*. Nash Memorial Scholarship (Association award); Dr. Edward 8. 
Hamilton, assistant director of the Institute. Second row: Gary L. 
Putnam, Brocton, Pfeiffer’s Food Products, Inc., scholarship; Associa- 
tion president Walter W. Wilson, Silver Creek Preserving Co.; Vincent 
J. Della Rocea, Brooklyn, Lyndan Products Division of S. Gumpert Co., 
Inc.: Walter B. Rohde, Jr., Syracuse, Libby, McNeill & Libby (Hall, 
N. Y. branch): John F. Reynolds, Lima, Olney & Carpenter, Inc. award. 
Top row: Robert H. Snow, Dalton, Mass., Comstock Canning Corp. 
scholarship: Ronald I. Faro, Williamson, Fern Shannon Scholarship 
(Association award): Professor Royson N. Whipple, Food Technology 
Division head; Association secretary William H. Sherman. 
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PROTECTS THE 
SHELF-LIFE 

OF YOUR PRODUCT 
Sales success is no accident. 
That's why so many food 


manufacturers give their 


products the ‘“‘stay-fresh” 


protection of Sustane No. 


|-F ... highest potency 


butyl hydroxyanisole in 


flake form! Prevents 


rancidity before it starts 


gives long time unre- 


frigerated protection and 


remarkable  carry-through 


for baked goods. It is 


completely and readily fat 


soluble, colorless and 
100°, 


low in cost 


odorless. active 


antioxidant 


easy to apply. 


PRODUCTS DEPARTMENT 


UNIVERSAL OIL PROVUCTS COMPANY 


30 ALGONQUIN ROAD, DES PLAINES, Itt, US. A 
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FOOD INDUSTRY TOPICS 


" m ‘ than any other busine 

cer t { tual St trula we beheve mot 

am strongly im mereased appropriations tor 
mrieultural believe the returns to the Americar 
farmer and the over-all American economy will pay off 1 


the long run tor h dollar spent 


“More emphasi hould be placed on basic research 
is the fountambhead tor all applied research. Scientists 
working on basic researe hould not be under pressure 
They cannot come up with new discoveries on any time 
chedule They need curity m their jobs, peace of mind 


md at they are well qualitid for the work they are under 
taking, and are properly directed, gol results will be 


forthcoming. 


... things new under the sun 


\ new machine, the EX ACT-O-FILL, to measure, 
fll, and seal sausage and other semu-viscous products in 
vithetie casings, has just been introduced by the Gilobe 
Company, 4000S. lrinceton Ave., Chicago, manufac 
turers of all types of equipment tor the meat industry 
lhe semi-automatic machine fills exact) weights of 
product inte continuous lengths of casing, seals off each 
length with an aluminum clip, and cuts the link free 
all with only one operator. It measures from six to 20 
ounces in-one link, saves 20 percent in casing costs, up 
to 75 percent m labor costs, and improves package 
appearance and sales appeal, according to the company 
\lso available as separate units are the EXACT-O) 
FILLER, which meters exact weights of semi-viscous 
material, is air operated and is adjustable trom six te 
and the ENACT-O-CLIPPER, which 


gathers and seals the casing tight with an aluminum clip 


20) ounces 


and closes both ends of the link 


\ new line of improved BILAK-RAY (blacklight ) 
lamps designed for use in ditheult mspection procedures, 
in flaw detection, control, processing, for invisible mark 
coding, and other tanufacturing operations, as 
well as for agricultural product examination and in 
spection, is announced by Ultra-Violet Products, Ine., 
South Pasadena, Cal. Because thuorescence due to acti 
vation by long wave ultra-violet) (commonly called 
blacklight) is caused by energy of shorter wave lengths 
than those in the visible spectrum, it requires a much 
more optically correct source and reflector than is found 
in conventional fixtures. The fact that over 3000 sub 
stances are activated by invisible ultra-violet blacklight 
so they flow or fluoresce in different shades and colors 
is the basis for this new, faster method known as 
“fluorescent mspection.” Many materials which are said 
to be only slightly fluorescent or even non-fluorescent 
still exlubit marked differences under this irradiation 
“hght™ is non-injurtous, harmless to eves 
or sking and has no deleterrous effects on products 
BIAK-RAY lamps burn cool, start and restart with no 
warm-up or cooling-off pertod required, and replaceable 
tubes last 3000-0000 hours. Units range in size from 
four to 120 watts. bor complete information write for 


Inspection Bulletin 
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FOOD TRCHNOLOGY 
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Kelative freedom from odor contamination when repamiting 


interiors of grocery stores and food processing plants ts now 
possible with Du Pont odorless enamels, according to a recent 
mmouncement by the company. The tirm is reportedly the first 
national manutacturer to offer odorless pamt in gloss and semi 


thoss as well as Hat 
or 


Lhe Southern Kegional Research Laboratory, USDA Bureau 
ot Agricultural and Industrial Chemistry, 2100 Robert 
Bivd., New Orleans, La., reports the following recent research 
re-ults: (1) The distribution of phosphorus compounds in cot 
tonseed kernels, basic to the nutritional values of the meals 
varies according to variety of cotton and environment during 
development of oil m the seed Pemperature and raimfall have 
more cllect than variety of cotton. (2) The variety of cotto 
and the environment influence the iodine value of the extracted 
oil. TLemperatures prevailing during the time the oil is being 
developed in the seed have particular influence. Oils of high 
iodine values are used to produce winterized salad oils. (3) A 
process has been worked out tor easily producing hydroxysteari 
acid from a component of cottonseed oil, This acid has tl 
hydroxyl group at the 10 position on the carbon chain. The 
hydrogenation process was developed in research conducted to 
derive hydroxystearic acids from a domestic oil as a possibl 
replacement for hydroxystearic acids now obtained frome ca-ton 
oil and used as an ingredient in specialty grease 


Commercially pure Titanium, precision-rolled to very close 
tolerances and to thin gauge and foil, for use in the chemical 
tood processing, and bottling industries, is now readily avatlabl 
from the Industrial Division, American Silver Co., Ine., 36 07 
Prince St., Flushing 54, N. Y. Titanium, an extremely strong 
yet lightweight metal, can be compared favorably in strength to 
many steels, but weighs only 56 per cent as much. It possesses 
excellent corrosion resistance and the ability to withstand high 
temperatures. Titamum ts rolled by American Silver Company 
in strip up to & inches wide and down to .0005 inches thick, to 
tolerances as close as OO] inch. The strip is available in any 
quantity from one pound to thousands of pounds. Typical uses 
tor Titanium strip in the chemical, food processing, atid bottling 
industries include: imstrument parts, condensers, metering equip 
ment, valves, pumps, ete 

| 


\ new, upright, drawer-type freezer tor home use incorporat 
ing exclusive patented features and designs tested in their com 
mercial imstallations since 1938 is being mtroduced by leebcre 
Freezer Corp., 203 N. Wabash Ave., Chicago 1, Ill The up 
right design of the Iceberg, combined with the drawer features 
permits 100 per cent storage efficiency and requires minimum 
floor space Drawers allow easy access to stored food without 
bending, eliminate packages falling out, and only one drawer at 
a time need be opened, thus avoiding exposure of the entire con 
tents of the freezer to room temperature. The manutacturer 
pots out that the Iceberg is the only home treezer with an 
automatic defroster and controlled temperatures which prevent 
ice formation im the cabinet or on the tood packages. The con 
struction permits a contmuous circulation of cold air through 
out each of the three drawers to prevent contamination or mix 
ing of food odors. The new freezer, now in production, is the 
first and largest of three sizes scheduled for the consumer mat 
ket. The drawer unit is 70 inches high, 38 inches wide, 28 
miches deep, and has a capacity of 19 cubic feet. The company 
is How appointing distributors throughout the country in prepa 
ration for national distribution. 


From the Southern Regional Kesearch Laboratory of the 
USDA, New Orleans, La. comes word of a margarine-like 
product which is spreadable at temperatures well below zero 
and well above 100° F., and which keeps better than margarine 
or butter The new product can be prepared by use of new 
moditied fats--aceto-oleins—-in a formula with highly hydrogen 
ated cottonseed of peanut oil. The Labs ratory researe hers have 
developed the me Ww tats through chennueal substitution ol aceth 
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..» the literary corner 


Creates [ating Cuality just been produced by 


white plasti fat that becomes 
concentrated monoglyceride 
which is derived en y from prime steam lard and the 
molecular disti , the product has shown unique 
effectiveness in ba dls where its umtorm behavior 
and appearance have proved of great value 
provides data on the suggested amount of Myvates 
add te whatever amount of lard is used in the produ 
ictures trace the 
production of breae modern bakery and 


the contribution made 


1953, publishe by 


absorbing article, 
delves into the mysteries ol 


interest are the analyses of the various basic component 
rv flavor, including the “fruity on 
“sweet note,” “balsaniu 


harac teristi 


cation of its latest Price List on its line of es 
aromatic chemicals, and allied products 


is available to those who buy in wholesale quantities 


lechnitlex ¢ Orp., 
a number of relay interlock device 
set up in proper 
liquid level and/or mixing chores 


proves and. re 


piled literature w vives the complete 


Kxample: GLYC ERINE 


When product moisture content must be kept 


constant in spite of Guctuations in humidity, 
leading manufacturers of foods, drugs and 
cosmetics rely on U.S.P Glycerine. For many 
years Glycerine has been the humectant in 
such famous products as Chase “Pep-R-Mints” 
and Pine Brothers Cough Drops. 

If you’re developing a new product that 
will contain a humectant, be sure to check 


Glycerine. 


‘Cereal Bar’ 


For example, the U.S. Army Quartermaster 
Corps recently developed a compressed, pre- 
mixed cereal for ration kits and survival ra- 
tions. They chose U.S.P Glycerine as the edi- 
ble binder because it enhances sweetening, 
while restraining stickiness, spoilage, and 
mold growth, and—most important of all 


because it is non-toxic. 


Balance of Properties 


You can see that humectant action is only a 
small part of the Glycerine story. Versatile 


Glycerine can also serve as 


emollient lubricant 

solvent demulcent 

plasticizer suspending agent 
sweetener chemical intermediate 


Booklets on the applic ation of Glycerine in the 
food, drug and cosmetic, protective coatings, and 
textile fields are available. For your copy, write 
Glye erine Producers’ Association, 295 Madison 


Avenue, New York 17, N. Y. 


cid tor part of tl tatty cids which occur mos 
vegetabl ] lt aceto-« pass edibility tests 1 underway 
the wide plastic range of the spread (5° to 120° F., with about peas: See Bel io 
79 per cent moditied fat as the liquid phase and about 18 per cent i =a A ee see ag 
hydrogenated oil as the solid phase) and its good resistance to 
deterioration (due to a low degree of unsaturation in aceto 
olems) will be of interest for an all-climate spread desired to ; = ; A q." 
\rmy use \ spread of better mouthing quality, but of somewhat = eee. et hy 
narrower plastic range, 1 btained with about 660 per cent mod 
fed fat and about 30 per cent partly hvdrogenat = 
th stap: ng action on 
Distillation Products Industries, division of the [ast 
man Kodak Co.. Rochester 3, N. Y.. to provide data 
| 
the emulsifier at each stage 
The Givaudan Flavorist, No. 2, 
(sivaudan Flaver> Inc. 330 W. 42nd rk 
imitation Flavors,” 
Imitation Flavors,” whi 
the aromatic constituent tt : 
character,” “rose-hone \ “straw or hay 
flavor,” and “sour and citrus notes.’ - 
The complete results of an American Management Associa ; 
tion survey on present-day marketing research practice amot : 
1608 re spondent companies ive beer publi hed by the association 
as a 64 page book, designated Researcl Report No. 22 and 
entitled, “Company Practices in Marketing Research.” Copies are 
available from the American Management Assn., 330 W. 42nd ee : 
St. New York 36, N. Y.. at a price of $1.75 each to A. M.A : 
members, and of $2.50 each to non-member 7 
Fritzsche Brothers, Inc., Port Authority Bldy., 76 
Ninth Ave.. New York 11. N. Y.. announces the publi 
ential oils, 
Last 
= 
eport d velop f 
varied in sequence to perform hundreds of intricate 
story and is 
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: complete with schematic drawings. The latter represent 
the solutions to typical processing problems com 
# pany reports that its engmeers have yet to find a unit 
‘3 operation problem which could not be completely solved 
+; through use ol this new relay interlock system brent 
He this literature, write the Techniflex Corp., at the ad 
ilress yiven above bor solutions to specih problems, 
2 forward a schematic tlow sheet together with an out 


line statement ob speciic sequence requirements involved 
in the problems to the company's [nstruments Division 


at the re 


eptember issue of the Genlr yercnader, published by 
Gentry Division of Consolidated Grocers Corp., Los Angeles 
Cal. rts that tederally neat packing plants oper 
under regulations of the Bureau of Animal Industry leat 
lispeetion Divister Way delete the vord “delhwdrated’ 
trom labels of meat food products when dehydrated omons of 
dehydrated garlic are used. However, the Bureau pots out 
hat “this conclusion would not be regarded as a preeedent tor 
ther dehydrated merecdtent may be meluded m meat 
r vill he considered on tts owl 


Ave ® 
\ 
G \ 


\ little booklet from Mr Robert KO Phelan, presi 
dent, Tacomie Germantown, N.Y 
i vraphically presents that organization’s facilities for the 
i breeding of laboratory mice. Mr. Phelan points out that 
this firm buvs no mice, and is currently mass breeding 
‘, Swiss Mice, Webster stram, in two separate colomes 
i Because of large production and accurate technical con 
o, trol on all breeding factors, it is possible for Tacomi 
Farms to ship out Linge mumbers ot particularly unitorm 
nuce vear alter veal In addition, reserve quantities of 
Li animals are maintained to take care of urgent labora 
4 tory needs over and above regular orders 
as For salesmen and others attending meetings and conventions 
‘4 PRIP-CHARGE IN¢ Sth Ave. at Hamilton, Pittsburgh 6 
4 Ita. offers a free booklet describing possible tax saving Say 
4 ines suggested cover expense items of every kind, imeluding 
: vratuities and gifts. TRIP-CHARGE INC, is a national credit 
it card company. Card holders are able to charge travel experises 
throughout the countey, meludmge restauratits hotels, florists 


car rental, and retail store 


Phe September number ot Fatty Acid News Digest, 
published by Fatty Acid Division, Assn. of American 
Soap & Glycerine Producers, Inc., 295 Madison Ave., 
New York 17, N. Y., cites tlie following items of interest 
culled from the recent technical literature: a new tech 


nique for removing very short chain fatty ac ids from 


coconut oil listing of chemicals and specialty products 
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MEI 


introduced since september 1952 new bibliography 


comtamiiig thstracts of all the literature m the distilla 
tion field, arranged by subjects; a comprehensive com 
pilation of the patents and processes used m hvdrogena 


tion and hydrogenolvsts 


mn! From that 
describe mdustrial hair hveromet rs and 


recorders, and recording controllers. Ask for Bulletin 


6504. Buletin 1541 illustrates and deseribes a 6! 4-ineh 


cale Indicator for the rapid and precise 


wide Vertical 
multiple indication of any variable (temperatures, rota 


tional speeds, and all forms of energy ) that can be trans 


formed to millivolts. Designed for appheations where 


panel space is at a premium, live ol the imstriments can 

needed tor two comparable 

circular scale indicators. Two models are avatlable——one 

with 12 second, full-seal travel, and the other witl 


scale travel. Two data sheets from the 


be mounted ina panel space 


} second, 
same company describe other new equipment lnstru 
nentation Data Sheet 10.18 $ describes Electronic Secale 
ind Printer manufactured by Gilmore Industiies, Cleve 

land. ©).. and used in the chemical and other madustrie 

for conveyor, plattorm, hopper, tank weighing. The 
heet also describes Gilmore [Electronic Seale for mone 

rail and floor-operated cranes, and Brown servo com 
ponents utilized in these svstems. Instrumentation Data 
Sheet 10.18-3 describes the Trans Weight Belt-Meter, 
used in the continuous weighing of a steady tHlow of loose 
material on a conveyor belt, the recording of rate ol 
flow. and the totalizing of the accumulated tonnage 
or anv of this literature write Minneapolis-llonevwell 
Regulator Co., Industrial Din n, Station 64, Wavne & 


Windrimn Vhiladelphia 44, Pa 
| 


september j n published by 
Refrigerat 40) Midlands Bld Col 
rade Spri 1 t wht-] oking tten | 
pit tutisty © must continue to grasp and 
grope for tot ioeame The ct that Japan has the largest 
national fishing fleet (300,000 erait) and that the SA is second 
vit OO | cralt ests that miu ceame wealt 1 

| ploited. Int USA during the last 
tre orang juice coneentrate ha nereased trom 200 

million to 1.200 000,000 6-ounee cans clear evidence that tl 
reeziig pres is taken over a large portion 4 the orange 
| t ry industry, « nsed and evaporate 
products account tor « ly percent of the total 
115 billion pounds of milk produc dsannually statistical 
wt mea rr tive pportunit i 1 treezi 
(pr hably | concentration lor (fluid whol il 
kim world industrial production rose 62 percent 
industrial pr et 95 percent——m t past 15 vears, and that 
tact uveecst t t good i t proce ‘ clu 
ireczing and concentration tor foods) are good way to supply 
populaty md keeping thom out of hunger, trouble at 
il Other s that prices, was aid the dept 

! ‘ \ vi t t «direct we will have 
ealthy  stimulat undustrially process 
vownds on ‘ | \ll thi vests that groping 1 
statistical significance is mentally stimulating. balling out t 
statistical drean vith facts, how r, will require some mighty 
powerful dome 


In the Fall 1953 edition of the C/remical Digest pub 
lished by Foster D. Snell. Inc. 20 W. 15th St.. New 
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1] \ nals thre folls Wihy “Recipe 


| eveloy ew products ) cliscover new 


venerato 1 wie pane en fectionery a5 rear Water Gel Desserts 
AND YOUR IMPROVEMENT 
cust ron ¢ te ( rlace Lorton proces 
juipment including Dowtherm vaporizers, reaction kettles, auto PROBLEM HERE? 


Are your food product and 
{ improvement problem listed 
ibove? Then follow the lead 
ic the ‘trade ot top food manufacturers and 
mark for the standardized try Se ake m ( olloids Out ot 
( water soluble sea plant 
extractives manufactured the Sea’.* Discover how Sea . 
by the Seaplont Chemical 
Corporation Refined by Kem Products can help im 
i Arthur D rigidly controlied prove your food product 
‘ esses which insure depend 
t Cambridac able uniformity and purity make it better . .. easier to sell 
Cart fo colorless, free-flowing old story or different from 
in variety ef types syit anyone else cs are 
ble f 
food applications (see lists Sea” and Seaplant Chemical’s 
ant i! | obove), SeaKem Products 
1) | have won acceptance on confidential laboratory service, 
the bosis of proven ad 
* can mean time and moncy to 
t t t trit t rT | manufacturers and proc you Fill out and mail coupon 
essors 
1 t CLIP AND MAIL FOR LATEST / | 
( | SEAKEM TECHNICAL BULLETINS 
te 0) | NAME TITLE | 
tate COMPANY | 
| STREET | 
| city ZONE STATE | 
... meeting hall and conference room | Type product and problem | 
{Check here if you desire samples as well as technical bulletins [] | 
Serving Industry with ‘Colloids Out of the 
in Socret ele wo, a number ot 
cea nterest Vere presented tor the 1 


thle by-product ertilizer dusts after 63 David $t:,.New Bedford, Massachusetts 
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Sn IS YOUR FOOD PRODUCT 
materials: (3) improve existing products: (4) adap “LISTED HERE? 
products new markets: implify 
Sehvdrated’ Soune ream Stabilizers 
quahityv contre substitutes tor expen = De ubilizer 
Dessert Mix Marst sllow Toppings 
sive or critical materi create values trom) wastes Fla 
andl 19) evaluate diver cation or expansion plans kes Fret P Milk Pudding 
Phere ive tt Aw at! I Pie Fillings (Dry) 
Fruit Pumpkin Pie Filling 
> ( ab ‘ I Ripy Cream Syrup 
\ { itedl Dy ( t I t I es (Pie) S cs (Prepared) 
Union stean generators and cauipment Deseribed are Milk I ! 
clay t exchans i cater Desig rawing 
phate ire Act t iries lead Custardizing milk & products con 
tures tor ¢ nel er / j are taining mix 
ivatlable wit wt chara 
Binding Improving mouth-tecl and flavor 
lone distance measurement heen issued by The Foxhbor () En tying ingredients a, 
Company of | bor M wwutacturer of mdustrial imstru ng 
ments for the measurement control of proce variable rl Modifvine (1) Modifying ice crystal growth in 
fanphasizing the variet ind the bulbs. tubing. and 
ace orl ivallable. t provides complete data on ten Physical & anti-oxidant protectior 
perature maicators of thre r pre ure and gas pr ure type 
\ separat ection t truetr heloful under [ Thickening Thermally-reversible gels 
standing the precin of the Discs THEN YOU'LL FIND YOUR 
the sale ofthe new bali, ANSWER HERE! 
pet 
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disearded as a hazardous, irritating waste-—is a vast 
potential source of valuable chemicals called silicofluor 
ides for use im laundering agents and in the manufacture 
on yasoline, metals, and foam rubber \ few relatively 
chennecal steps, he explained, can convert the 
Huoride-containing gases given off in the superphosphate 
production process inte sodium or potassium silico 
fluorides valuable chenneals which have wide indus 
trial application today. Messrs. J. M. Stinson and ©. 
Munna of the Tennessee Valley Authority's Division 
of Chemical Development at Wilson Dam, Ala., out 
lined two promising methods for recovering sulfurie acid 
from phosphogypsum, a waste byproduct of phosphorn 
acid production. When phosphoric acid is made by the 
wet-process method, the phosphate rock is treated with 
sulfuric acid, The sulfur from the sulfuric acid ends up 
as phosphogypsum. The TV \ studies indicate that the 
sulfur in this phosphogypsum may be recovered economn 
cally as sulfuric acid, which may be reused in the phos 
phoric acid production process. Ctihzatien of this waste 
material, the TVA men pointed out, would reduce the 
requirement for sulfurie acid and would aid in the con 
servation of the country’s sulfur reserves. Dr. Daniel 
Swern, chemist dn the Eastern Regional Research 
Laboratory, USD), Mhiladelphia, Pa.., predicted that 
fats will take their place beside coal and petroleum im 
the near future assa maior source of chemicals to help 
supply fuels, dyes, paints, drugs, plasties, insecticides, 
and hundreds of other products vital to the Nation's 
welfare. Tle mentioned that we are already entering a 
period in whieh fats, derived from animal and vegetable 
sources, will become the raw materials for large quanti 
ties of “oleochemicals,” comparable with the coal tar 
chemicals and the “petrochemicals” from petroleum 


BRottlers brushed up on their technical know-how at the thre 
special afternoon meetings of the 35th Annual Convention of the 
American Bottlers of Carbonated Beverages, held in Chicago on 
November 10, 11, and 12. Authorities from across the nation 
presented the latest information of use of insecticides in bottling 
plants, profit planning, production pitfalls, bottler’s sugar, and 
new developments in bottle brushes and rinse spindles. Answers 
to many problems were revealed at three panel sessions which 
covered production, sales, and general policy Leaders in these 
fields participated in the discussions and brought the latest ideas 
and methods to the attention ot those present 


More than 5.000 models and component parts of retrigera 
tion and air conditioning equipment will be on display at the 
Refrigeration and Air Conditioning Exposition in Cleveland, 
Nov. 9-12, it was revealed in a survey conducted by the Re 
frigeration Equipment Manutacturers Assn., sponsors of | the 
show. Total value of the exhibits will be in excess of $2,000,000 
The show, greatest the industry has had, has been completely 
sold out. A total of 225 companies will participate. [It wall cover 
an area of more than 63,000 square feet of net exInbit: space 
\bout 15,000 executives from every branch of industry are ex 
pected to attend, with 2,500 experts on hand to answer visitors’ 
questions, Reflecting the widespread interest in new techniques 
of refrigeration and air conditioning for both industrial and resi 
dential uses, as well as for new merchandising techniques, the 
exhibiting companies will show a wide variety of machines never 
hefore seen at previous show In the refrigeration held, interest 


will be concentrated on many new industrial processes which us 
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low temperatures in manufacturing. Another major attraction 
will be the many new cabinets used for retail sale of products 
which require refrigeration. Household and institutional mech 
anical refrigeration units will occupy another large segment ot 
the show. Almost all companies which manufacture equipment 
for this latter type of user will show new models for 1954. Al- 
though a good deai of interest will center on complete working 
units, many exhibitors will show component parts. Because of 
new industrial uses in factories, the display of these component 


irts is expected to have special significance for industrial en 


= 


When the newspaper food editors held their conference recently in 
Chicago, they were entertained by Nebraska Consolidated Mills, Omaha, 
licensed manufacturers and distributors of Duncan Hines Mixes. 
Gathered here discussing the latest product, Duncan Hines Spice Cake 
Mix are (from |. to r.): Evan Reicheldorfer, director of quality control, 
Hines-Park Foods, Ithaca, N. Y., licensing organization; Duncan Hines; 
Helen Rotte, Nebraska's new home economist, formerly with the Wheat 
Institute; and Arlee Andre, Nebraska vice-president and director of 
research. 


Armour Kesearch Foundation of Ulingis Institute of Teel 
nology and the Trade Association Executives Forum of Chicago 
will co-sponsor a conference on trade association technical prob 
lems at the Technology Center, Tuesday, November 17. Mem 
hers of the American Trade Association Executives and other 
association executives are being invited to attend the one-day 
affair, called the Trade Association Technical Conferences The 
symposium is designed to show how any association, including 
limited budget groups, can play a vital technical role for its 
members in research, gathering and utilizing mformation, in 
dustry-wide testing and standardization, technical and economic 
predictions through research, and training for industry produc 
tion men. The morning session will be devoted to speakers from 
trade associations which have active technical programs benetit 
ing their industries. The afternoon session wall consist of a 


round table discussion 


..« building up and branching out 


\ new pilot plant center of the Plastics Division of 
Celanese Corporation of America is nearing completion 
as an addition to the present facilities of the company’s 
Summit, N. J., Research Laboratories. Reflecting the 
firm's emphasis on expansion in the synthetic resin and 
polymer field, the new plant will provide equipment for 
the program of the Process Engineering Section. Plans 
are underway to build experimental units for process 
and production research involving current Celanes 
plastics, such as polyesters, and new polymers 


In a move to enlarge its Metal Division operations in 
the Florida citrus area, Continental Can Company has 
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wilding in Winter [laven, 
to house its present Tampa district sales office Phe 


building is a modern, one-story structure covering 3300 a, 


sq. It. ol floor Space In addition to the sales office, it 


evun Construction of a new 


what can you do 
with this amazing, 


will also be headquarters for the company’s credit and 

research departments the closing machine new, natural colloid? 
Visor s office There wall be direct teletype service be 


tween the new Continental office and the firm's Tampa, 
\uburndale, and Winter Garden plants. The central 


location was selected to make possible faster and more 
efficient service to the surrounding citrus and food 
industries 


\ vacuum furnace for annealing tubing of the two “new” 


metals. titanium and zirconium, is being installed at Norristown 


Pa., plant of Superior Tube Co. The new furnace ts the batch 
type, can handle tubing in lengths up to 24 feet. The company ts 
installing the furnace to help meet demand for its recently an 


nounced line of small titanium tubing. After six vears of metal 


lurgical development, Superior has achieved mass production ot 


titanium tubing in OD sizes from 125 inch to 1.5 inch, and 
vall thicknesses from .004 inch to 187 inch. This new titanium 
tubing is particularly in demand tor applications where resist 
ance to high temperature und rosion ar mporta 


\lhed Chemical & Corporation announes t plat 
struction of facilities for production of adipic acid, a material 

hom addit to beme ‘ t termediat quired 
manutacture of 6-6 type nylon, is tinding expanding outl i" 
production of adipic esters for use as low temperature plasti 3 3 
cizers tor polyvains hloriwde and 4 yuthetic lubricants capabl * Trademark 
of ver extreme temperature range Also, adipi GUAR GUM 
cid Is one it components required for a new polvester type 
hecause of its marked superiority in wear resistance over. the low concentrations 


conventional types of svnthetie rubber. Adipic acid will be manu 
factured and marketed by Allied Chemical’s National Aniline 


Division. Allied Chemical research has developed an improved @ JAGUAR is cold water swelling 


proces vhicl particular idapted tor operation Wo 


ant now under construc 
tion by National Aniline Division at Hopewell, Va. Caprolactam e JAGUAR develops its properties 
is an intermediate required in production of its new form of syn over a wide pH range 


thetic fiber (nylon-6 type) for which a plant is also 


punetion ith its large caprolactam p 


under cor 


struction near Hopewell, Va. These tacilities for caprolactan 
Gill the of the USA. on thes JAGUAR jas excellent thickening, 
mportant iterials 


film forming and stabilizing properties 


\rtl D. Little. lustrial resea i engineering ° 
in Chicago, it was announced by Mr. Earl P. Stevenson, presi food colloid 
dent. The mipal expanding its activiti in the midwest 
srea, and is establishing the office in Chicago because of th 


ntral location to midwest clients. The new office will maintait @ JAGUAR is economical to use 


i staff to carry out technical-economic, technical-audit, and 
market-research surveys in that area. Mr. John R. Kirkpatricl 
@ JAGUAR is available in commercial 
the Board of Trade Bldg. Rim. 3832, Chicago 4. He comes to quantities 
Chi with br K perience the « and research 
14 We invite your inquiry regarding this amazing, new product, 
developed and produced by Stein Hall. For technical data, and 
te f Artl 1). Litt ! behalf of the Puerto Ricar sample, write us on company letterhead or fill in this coupon. 
(hover t 


a 
JAGUAR DEPT. I'l 
Stein, Hall & Co., Inc., 285 Madison Avenue, New York 17,N.Y. 


Ihe An i iker ( baker Merita Bread and 
ak i hey ct 4 entirely bakerv u Please send me at we descriptive booklet together with a free sample 
STEIN HALLS JAGUAR. [| understand that n.. obligation is incurred 
4 t ik ib and pecialtie 
as truit cake t at 1 ile t wht 
line producti t ming the pla t at 


read distribution vat Sheers and wrappers are provided be Company 


Address 


finished bread and kes going t the other to their whol , Title 
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‘ ] live | ‘ ib 

1) ray ompar 138 Front St.. Bing 

nT ) is been ay int iler for Broome, Chen 
(Cortland, Delaware Otsego. and Tiowa counties by North 
\meriea Philips ¢ | Fulton Ave Mt. Vernon 
, shadduch Hl sell and service Philips medical and in 
tclustrial N-ra chawtesty amd theray equipment In addition 
t will sell and service the compa comstant-potential imndu 
trial 150/300 \-ray ned the self-contained liehtwemht 
portable A\lG, LOO wnat vluch are esigned to tit the trunk of an 


Jolin Nielsen, formerly with Libby. MeNeill 
NX Labby, has pomed the staff of the Stanford Researeh 
‘stitute as plivsteal chemist m the Air Research 
Laboratory will atd the laboratory's studies of the 
effects of air pollution upon plant life Dr. Nielsen 
worked tive vears in the food coneern’s San Franciseso 
office managing the western frozen food division. Pre 
viously he had been chief chemist with California 
Frozen boods, associate chemist and acting section chief 
with the Western Kegional Research Laboratory of the 
USDA. and researeh chemist with the National Can 
ners Assn. Dr. Nielsen, an TET member, received his 
IS. degree im chemistry trom Utah State Agricultural 


AA rutaste 
flavors! 
The Economy Line 


HIGH CONCENTRATION 
COST PER BATCH 


NEUMANN, BUSLEE 


WOLFE, 


5800 HIGHWAY | 34, 


a2 
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ollege and plvsical chemustry from Star 
( | pl t 


ford. This graduate work was largely im the tleld of ar 


pollution 


| 


GALLAGHER BAUER 


Pwo additions to D&O'S statf——Jules Bauer (p. 50) 
and John W. Gallagher who will join the sales statt ot 
the Clheago branch office following a period New 


York. Mr. Gallagher has an extensive background in 
chenncal research and sales Following his graduation 
from Notre Dame with a degree in chemical engineering, 
he worked for Sinclair Retining Corp. in the company's 
Kesearch and Developrn nt Laboratories, and was lates 


Accent Technologists Seek 
New Customers For You 


As the food processing s £ 
business grows, so does ie 
Ac’cent. Thus, Ac’cent’s 

research and development ( 

staff is constantly seeking 
improved methods of en- { 
hancing the natural flavor 
of your product. These men 
were the pioneers in the 
monosodium glutamate 
field, and the results of 
their continuing research 
are always available to — results in increased sales. 
you. They will provide This is only one of the 
specific solutions to your many advantages offered 
specific flavor problems, — by Ac’cent. Next time you 
even to the point of design- order monosodium gluta- 
ing new machines for you. mate, be sure to specify 
Scores of food processors Ac'’cent, made bythe 
who have used this service world’s leading producer 
have enjoyed immediate of monosodium glutamate. 


Accent is monosodium glutamate in its purest 
form: convenient,-uniform crystals. The natural 
glutamic acid present in all foods dissipates in 
shipping, storage and processing. Accent ts the 
pure sodium salt of glutamic acid, vital in re 
taining nature's original flaver in food. Ac’cent 
adds no flavor of its own. 


recent 


AMINE PRODUCTS Division of International Minerals & Chemical Corparation 70) North Wacker Deve Chicago & Il! 
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PRCHNOLGO 
{ t i? at t \\ 
engaged et resem product development, and 
sale ently wor ne toward an in busi 
| 1 t re 
| t t t int © hemica 
) dale att i 
Seal ( \gent ‘ from Irisl 
(idermatt 1 active with the 
Cont \ nd the National Assn. of 
\ tt rganization as president 
k r in 1950-5] 
| \lwvi \inerican Can. OMpany vier 
( clent, cri m cl sale is been elevated 
trie EXCCHULVE dey irtment where he will work 
chirectl vith the other principal executive officers im the 
ver-all administration of the company. Mr. Wim. ¢ 
Sti president, | ced. At the same time, Mi 
st ct | that |) raver, general 
vel ! ile has beer clected vice president in charge 
ile | them te tie wth executives wall con 
Ke thie n New rorl 
\ | ith the COMP for 30 
veal rave rZ5 Cul 


C ance innounces these other advancements 


\\ \\ ol the 
ny Central Divisions les department im Chi 


( eds Mi Webster 
| AB Daary 
i ( Deve pin 
( \n i \ year 
‘ I ce has bee airs 
He ‘ 
ln a crowded itinerat hicl ered 19 cities in 
many countries, Mir. \W | rit esident, and Mr 
los. El. Fein, treasurer, iit horatories, 


visited many busine ed trade oper 


ations on various level \ccordimg to member 
ei, the concentrated progran Vil ihin to hedge 
| eXperrence practica | the travelling 
is done by air, with frequent stoy bhem visit wa 
devoted to making contact nil 1 yout plans tor 
termals on both thre rt inal « t level 
the nations visited were lrance tzerland, Llolland 
Belgium Ital ind | \t rance, 
| tz and chimeoller and 


A cistiller nee natural 


Sorry, the policeman 


is the smallest! 


Thines dont alwa t tt ct vay they appear 


vith COOK-CHEX 


judiit ntr fa 
And unle the purple spot on the tag has changed to 
reen, they that acteria aren't completely destroyed 
Write today for a tree y of COOK-CHEX, stating the 


time and temperature of es“ 


for yourself how COOK-CHEX save time ive money, 
climinating 


CHEX 


ptic-Thermo Indicator Co. 


Ase 


) 


‘ | 
wo, | heen apport ile the 
Metroy tan New trict | IN ter, 

formerly sales. manages the districi, st | 

ceeds Mr. Wardell \l \ust tant manages 
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essences, exclusively by Tlorasynth for dis 
tribution in the LOS. and Canada. Both men brought 
hack encouraging reports on the business outlook. From 
the viewpoint of markets, the nations visited are still 
very dependent on our country for their dollar sales 
of such materials as are produced or for financing of 
their industries, although there is evidence of rebuild 
ing from the chaotic state, the travelers reported 


\ppomtment of Dr. ©. LL. Wrenshall as associate di 


rector of the echimcal Service Department “of Chas 
hzer & Co... Ine., has been announced by Mr. EF. | 
(oett, director of sales development tor the Brooklyn 
firm. Mr. George Fo Sharrard has been named to fill 
Dr. Wrenshall’s former position as administrative as 
sistant to Mr. Goett. Dr. Wrenshall, a graduate of the 
L'niversity of Saskatchewan and University, 
Canada, had, prior to joining Ptizer in 1952, served as 
assistant techmeal superintendent of Du Pont’s Chicka 
saw Ordnance Works, as head of the Division of 
(orgame and Agricultural Chemistry at Southern Re 
as techmieeal director for Foremost 


search Tnstitute, ane 
Dairies, Ine. Mr. Sharrard, a University of Michigan 
yraduate, comes to Uhzer from the Westvaco Chemical 
Division of ood Mux hinery and Chemical ¢ orp., where 
he was manager of the Vechmical Service Division 
Previously he had been athliated with Eastman Kodak 


NEW BREAD STANDARDS 


RECOGNIZE 


BREWERS’ DRIED YEAST 


AS OPTIONAL INGREDIENT 


Effective August 13, the government order set- 
ting new standards for leading varieties of bread 
and rolls, permits the use cf Brewers’ Dried 
Yeast in quantity of 2 parts for each 100 parts 
of flour without being declared on the label. 


Now all five classifications of bread may be 
improved by the valuable addition of 
Brewer's Dried Yeast.* 


“The inactive dried yeast improves 
flavor and keeping qualitics, 
supplements wheat protein with 
important amino acids, and adds 
substantial amounts of natural 
Vitamin B Compiex.. 


We will be glad to 
send you a copy of 
the Federal Register 
which gives complete 
details on this new 
order. Write: 


BREWERS’ YEAST COUNCIL 
314 WN. Broadway, St. Louis 2, Me. 
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Mr. Grover C. Long, former sales manager of Koine 
vay Motors, Durham, N. C., has been appointed to the 
sales department of Huron Milling Company, 9 Park 
Place, New York City. With headquarters in Birming 
ham, Ala., Mr. Long will cover one of Huron’s newly 
designated sales territories in the South under 
supervision of Mr. W. R. Munro, division managet 
in Cincinnati, O. Mr. Long’s appointment is another 
development in  Huron’s current expansion program 
aimed at providing better customer service 


> 


Mr. hen T. Takamine, 63, president of Takamine 
Laboratory, Ine., Clifton, N. J., since 1930, died re 
cently, Mr. Takamine, born in) ‘Tokyo, Japan, of 
\merican and Japanese parentage and brought to the 
United States when he was one vear old, was the first 
Japanese to be naturalized in New Jersey under the 
MeCarran Act. Ile was graduated from Yale Univer 
sity, School of Science, in 1913. lake his father, Dr 
Jokicht Takamine, who was the jirst man to isolate 
\drenalin and whose work in enzymes paved the way 
for the techniques and methods now used in most fer 
mentation procedures currently used for producing 
enzymes and antibiotics, Mr. Vakamine has contributed 
greatly to the growth of the enzyme industry. The 
company, one of the oldest and largest producers of 
enzymes in the world, will continue to observe the same 
high standards of quality and service as heretofore 


In-Plant Chlorination 
at Puyallup! 


INCREASES PRODUCTION TIME ... 


in clean-up so that the entire job is done faster and “‘on- 
the-line” time is increased for production. 


by Mr. M. R. Stanley. Results at Puyallup show “** ‘odors 
caused by bacterial growth have disappeared where suf- 
ficient water flow is prevalent.***” 


CONTROLS BACTERIA .. massing pop 


chlorine residual in all plant water used at such key spots 
as tray boards, floors, gutters, flumes, etc. 


10 OBTAIN e eee these and other sanitation advantages 


use In-Plant Chlorination engineered by Wallace & Tiernan 
— pioneers in the development of In-Plant Chlorination for 
the food processing industry. 


Your nearest W & T Representative will be glad to answer 


any questions. 
1-35 


WALLACE & TIERNAN 


COMPANY, INC. 
ORINE AND CHEMICAL. 
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Dr. Roy FE. Morse has been appointed director of 
research for the William |. Stange Co., Clicago, manu 
facturers of seasonings, food colors, and anti-oxidants, 
the board of directors an 
nounced recently. Dr. Morse 
received his Ph.D. in food 
technology from the Um 
versity of Massachusetts 
and Oregon State College 
Prior to accepting his 
present position, he was di 
rector of research for Kin 
gan & Co., Indianapolis 
meat prac kers also he ld 
positions with Monsanto 
Chemical Company and tit 
Dromedary Division of 
Brothers. In addition to 
being active in the D1 
Morse is a member of thi 


\merican Chemical Society, 


Society of American Bac 


teriologists, Society for the Advancement of Science, 
and the American Institute of Management. He is the 


author of many outstanding reports m the fields of food 


chenustry, enyvinecrinyg, nad bacteriology, and 1s food 


technology editor of Br cal Abstracts 


Biochemistry, Chemistry and Bacteriology 

Vitamin Assays 

Amino acid assays and biological evaluation 
of proteins 

Food chemistry and microbiology 

Proximate analyses and mineral determinations 

Sodium determinations 

Specific Immune Sera — Meat Identification 


Other biological, chemical, and 
microbiological services 


Write for price schedule 


WISCONSIN ALUMNI 
RESEARCH FOUNDATION 


P. O. BOX 2059 MADISON 1, WISCONSIN 
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Huron Milling Co 

International Minerals & ( mical Cort 
H. Kohnstamm & Co., I 
LaWall & Harris 

Magnus, Mabee & Reynard, | 


Minneapolis-Honeywell | itor ¢ 

Monsanto Chemical Cory 

Salt 
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Neuma Buslee & Wol 5. 

Norda Essential Oil & Chet il Co 4th Cover 

Piaudler Co nd Cover 

Chas. Phzer & 35 

Schwarz Laboratori ly 56 

Seaplant Chemical Cor 19 

| ter D. Snell, In 

\. Staley Mfg. Co 

Wim. J. Stange Co Facing 2nd Cover 

Stem, Hall & Co ] 

Sterwin Chemical 


Extra Flavor Sells 
Canned Limas! 


Huron MSG. the natural wholesome taste- 
builder. to bring out the appetizing original flavor 
of vour canned dried-soaked lima beans. [ts boosted 
sales for leading eanners. Huron’s Vechnical Service 
may be able to he Ip vou sell more food produc ts. Low, 
Write to the Huron Milling Co. 9 Park Place, 
New York City 


HURON MSG 


PURE MONOSODIUM GLUTAMATE 99+% 


Made by the pioneers in protein derivatives 
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& Oleott, Tne New York 
City, announce the appomtment of 
Nii 


lished post ol coordimator of sales 


Bauer to the newly estab 
\ yvraduate of (Grinnell College, 
lowa, where he majored in business 
administration, Mar 
DMO) with an extensive background 
and sales activities 
at General electric Corp. and Pren 
tice-Tlall With the latter firm, he 
president 


served as assistant vice 


and executive clirect ” | college 


ale In his new association, Mr 

Bauer will work closely with D&O 

vice president ©. ©) Tloman, ane 

viles manager Paul Sperry the 
COMPANY home offices 

White Stokes Inc., Chicago, manu 


lucturers of merecdtent tor tw 


thomery, bakery, and touwntain trade, have 
Mr ¢ 
in charge of new prewluet devel pment wid 
quality control Myr 
vice pre sient and chief chemist of Huter 


Kabenau chemust 
Rabenau. formerly 


Ciest Co, Lousville, Ky. is) known for 

the development of “Old Forester fell.” a 

Whiskey jelly, as well as a complete line 
Chiffon Cake Flavors” 

My bred W Hatch, manager of the 

Julius Hyman & Company Division of 

Shell Chemical Corp. New York City 


Bauer comes to 


Shution 


LABORATORIES 


Toxicity Studies Bio-assays 
Animal Testing Abstracts 
Consultation 


“Dependable Ethical Service 
Since 1922” 


LOS ANGELES 39, CALIF. 


FOOD RESEARCH 
LABORATORIES, INC. 


Founded 1922 
Philip 6. Hawk, Ph.D, President 
Bernard Over, Ph.D, Director 


Research * Analyses * Consultation 


FLAME PHOTOMETRY 
FOR ALKALI METALS 


Biological, Nutritional, Toxicological Studies 
for the Food, Drug and Allied industries 


48-14 33rd Street, Long Island City 1, N.Y. 


The 


lists 
mmounced two 
ales tatt Mr Lawrences 
formerly sales manager oft 
ha been made assistant to 
wid that position vill we 
with Mr. Hateh on general division 
lems. Mr. James J. Lawler wall become 
sales manager after a brief special a 
ment in Shell Chemical’s New York 
juarters. The Hyman Division 
ter are in Denver, Colo 

Finally, in closing, just ome 
theught—even if no one did send in 
a box of cheeses or a basket of fruit 

Merry Christmas anvway 


und a Happy New Vear 
EMPLOYMENT NOTICES 


AVAILABLE: Dairy and Food Tech- 
nologist, Ph.D. Academic and commer- 
cial experience at executive level. Desires 
challenging opportunity and freedom of 
research expression including application 
of technology in any phase of the food 
production, processing, and packaging 
fields. REPLY BOX 302, Institute of 
Food Technologists, 176 W. Adams 
Street, Chicago 3, IN. 


30 years experience in control and de 
velopment in the formulation and pro 
cessing of baby foods, candy, dry mixes, 
flavors, jellies, macaroni products, meat 
items, peanut butter, syrups, and tomato 
products. Mesires responsible and chal- 
lenging job. REPLY BOX 304, Insti- 
tute of Food Technologists, 176 W. 
Adams Street, Chicago 3, Ill. 


SERVICES TO THE FOOD INDUSTRIES 

@ Consultation on Food Problems 

@ Analyses of food materials and products 

@ Food plant design, process examination and 
control 

@ Legal testimony and consultation on govern 
ment regulations 

Founded 1867 
Write for bulletin “Scientific Quality Control 
of Foods and Beverages 


SCHWARZ LABORATORIES, Inc. 
230 Washington St., Mount Vernon, N. Y. 


FOSTER D. SNELL, INC. 


RESEARCH CHEMISTS AND 
ENGINEERS 
Sensory Panel Technic, Formulation 
and Stcbility; Protective Packaging 
Inquiries invited on food research 
problems 
Official Laboratory Association of 
Food Distributors, Inc 
29 West 15th Street New York 11, N. Y. 
WA 800 


RESEARCH MAN 


Recognized, established manu- 
facturer of food specialties in 


‘Chicago area is seeking a Re- 


search Man. Will work on new 
products, become engaged in 
long-term research projects, 
quality control, cost reduction, 
and other diversified research 
and production programs. Can- 
didate could come from col- 
lege with advanced training in 
Food Technology or from food 
manufacturer's research labo- 
ratory. Company has excellent 
facilities and opportunity is 
Age 25-35. Salary ap- 
Replies respected 


great 
propriate 
and held in confidence 


REPLY BOX 303 


Institute of Food Technologists 
176 W. Adams Street 
Chicago 3, Ill. 


Mechanical - Management - Electronic 
Process - Design - Quality Control 
Investigations - Appraisals - Reports 


JOHN IL. THOMPSON & CO. 
ENGINEERS 
21 17th St., N.W. Wash’ton 6, D. C. 
Laboratory Division: Bellefonte, Pa. 


Food Development Laboratory 
8S. W. ARENSON, DIRECTOR 


Proof service to the baking and potatoe chip 
industries. Ingredient evaluations. New 
product development. Baking, frying, 
spray drying equipment. Chemical 
and physical testing facilities. 


1403 Eutaw Place 440 West 24th Street 
Baltimore 17, Md. New York, N. Y. 


“Food Ingredient & New Drug Studies 


BIOLOGIC ASSAYS 


L@Wall & Harrisson 


Chemists Div. F, 1921 Walnut St., Philadelphia 3, Pa 
Pharmacologists AMAL YSES CONSULTATION RESEARCH 
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Crystal clear for solution visibility! 
Fully flexible for intricate connections! 


Non-toxic tor safety! 


Non-contaminating for product protection! 


Mirror-smooth for maximum flow and easy 
cleaning! 


: Steam sterilizable for complete cleaning! 

the clear solution to many 
‘ Light weight for portability! 

food-handling problems 

Strong for heavy duty service! 

That's TYGON TUBING a safe, simple, inexpensive 

5 Abrasion re tant for long wear! 

solution to that tough food or beverage transmission prob i 


lem in your plant! Non-oxidizing for long life! 


Resistant to acids, alkalies and cleaning 


I1'YGON Tubing, Formulation B44-3, is especially recom ; 
compounds 


mended for use in food laboratories and processing 


plants. It’s widely used in complicated lab “set-ups”, Resistant to animal and vegetable oils, fats 


' 
and greases 


on bouling and filling machines, as temporary or 
permanent transfer lines for liquids, solids and 
gasses, or as syphon hose. In fact, it’s used wher- 


ever sanitary, speedy, simple transmission is desired. 


Standard sizes are made in bores up to 2 inches 
ID and continuous lengths. Outer braid reinforce- 


ment is available for pressure applications. 


Write, today, for free Bulletin ‘1-77 con- 
taining comple te technical information. 
Address: U. §. Stoneware, Akron 9, Obio 


_TYGON TUBING: 
v 
J 
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Cold, bright nights, all soundless, still as 
the winking stars... 


Smells of sweet woodsmoke, climbing 
straight from ink-black chimneys . . . 


Lights from windows on white snow, 
tracked by friendly, crunching footsteps... 
The little laughs of children around gay, 
tinseled trees... 

Men’s smiles, and women’s eyes that 


dance in the glow of ruddy firelight . . . 


The common, rare, wonderful perfumes 
drifting from spicy kitchens... 


The warmth... the goodness .. . and the 
lov 


May “Merry Christmas” always 
mean happy things like these 
for you 


Nerd (1 ESSENTIAL OIL AND CHEMICAL COMPANY, INC. 


601 West 26th Street, New York 1, N. Y. 


LONDON 


CHICAGO + LOS ANGELES + SAN FRANCISCO + ST. PAUL + DALLAS + MONTREAL + TORONTO 


PARIS + GRASSE 


Gack, yean it happens in ment 


